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Background: In long term care (LTC), the prevalence of pain is 43% (van Kooten et al., 2017), and this, 
coupled with the high prevalence of dementia (Zimmerman et al., 2014), lends itself to complex practice issues 
in terms of pain assessment. The American Society of Pain Management Nursing published the hierarchy of 
pain assessment techniques developed by Pasero and McCaffery (2011) to guide pain assessment in people 
unable to self-report. The first step of this framework focuses on awareness of potential causes of pain, hence 
the importance of identifying the biopsychosocial factors associated with chronic pain in older adults. 
Improving pain assessment can improve older adults' quality of care and the ultimate quality of life. However, 
very little research has supported the early identification of older persons at risk of unreported chronic pain 
due to communication impairment or a neurodegenerative disease such as dementia. Using a multi-
dimensional lens, this research aims to identify the biopsychosocial factors of chronic pain in older adults to 
inform the development of a risk appraisal checklist for use in long-term care.  
Methods: Chen et al. (2016) proposed a four-phase process when employing a Delphi technique to develop a 
quality instrument. These phases include identifying an expert panel, generating initial factors, and identifying 
the final factors and instrument development. The first three phases were the focus of this study. Following 
the identification of an expert panel in chronic pain, phase two involved completing a scoping review to create 
a list of the initial factors. There was a total of fifty-nine biopsychosocial factors identified from the empirical 
literature. These factors were used to inform round one of the modified e-Delphi surveys. A consensus 
agreement rate of 50% was applied for this study for round one, median ≥4 for round 2 and ≥90% agreement 
for inclusion in round three. Thematic analysis of open-ended responses also took place.  
Results: Thirteen experts in gerontology and chronic pain participated in a minimum of two rounds. There 
was a desirable international spread from eight countries, and 68.4% of the experts had >21 years of experience 
in their field of expertise. The 59 initial factors identified from the scoping review were presented to the 
experts in round one. Fifty (84.7%) biopsychosocial factors achieved a 50% or greater agreement of factor 





round one, nine factors were modified, and the experts identified 21 new factors. The results from round two, 
a total of fifty-one factors, achieved a median of ≥4 and were presented in round three. The final twenty-two 
factors that achieved ≥90% consensus agreement in round three for inclusion included; age, female gender, 
arthritis, lower back pain, malignancy, family history of chronic pain, multiple comorbidities, trauma and/or 
accident, multiple sites, anxiety and depression, social isolation/loneliness, post-traumatic stress, childhood 
physical/sexual abuse, maladaptive beliefs, poor sleep hygiene and/or insomnia, substance abuse, low 
socioeconomic background, chemotherapy medication, history of opioid use and poor access to health care.  
Conclusion: This study has laid the foundations for future research and innovation in comprehensive pain 
assessment in older adults, focusing on identifying risk factors in older persons for whom accurate self-report 
of chronic pain is challenging due to communication and/or cognitive impairment. The twenty-two factors 
identified from this study will inform the development and testing of the Chronic Pain Risk Appraisal 
Checklist (C-PRAC) for LTC use.  
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Chapter One: Introduction and Background 
Introduction  
Aim of this chapter is to provide an overview of the significance and purpose of this study, discuss the 
difference between acute and chronic pain, and identify the prevalence and burden of chronic pain.  
1.1 Significance and Purpose of this Study 
 The purpose of this study is to identify the biopsychosocial factors for chronic pain in older adults to 
inform the future development of a risk appraisal checklist for use in LTC. This current thesis builds on a 
Health Research Board (HRB) Undergraduate Student Summer Scholarship undertaken in 2017 by this 
master’s student. The aim of the HRB study was to assess nurses and health care assistant's knowledge and 
learning needs regarding pain management in persons with dementia in a long-term care setting. It was found 
that the highest learning needs for nurses were recognising pain in people with cognitive impairment and 
performing comprehensive pain assessments. The literature reinforced these findings, as it is acknowledged 
that nurses' knowledge and attitudes towards pain assessment are underdeveloped (Zhao et al., 2020, Gropelli 
and Sharer, 2013). The main contributor to inadequate pain management is inadequate pain assessment (Kress 
et al., 2015). According to O'Neill et al. (2020) and Asmundson et al. (2014), identifying the biopsychosocial 
factors associated with pain in older adults may enhance the assessment and management of pain in older 
adults. However, to the researcher's knowledge, no risk appraisal tool exists supporting nurses in assessing 
pain and recognising key identifiers for an individual at risk of pain. Therefore, this research sets out to develop 
foundational work on the topic, with a specific focus on chronic pain.   
 While there are pain assessment tools validated and used in clinical practice (Schofield, 2018, Crouch 
et al., 2017, Dougherty and Lister, 2011), these do not take into account predisposing pain factors, which are 
a critical component of comprehensive pain assessment, particularly when self-report is hindered.  The 





practice recommendations supporting patients unable to self-report (Herr et al., 2019). The position statement 
by the ASPMN recommends a hierarchy of pain assessment techniques developed by Pasero and McCaffery 
(2011) to guide pain assessment in people unable to accurately self-report (Herr et al., 2019, Pasero and 
McCaffery, 2010). See Figure 1 for an overview of the hierarchy of pain assessment techniques framework. 
The first step of this framework focuses on awareness of potential causes of pain comprising of a review of 
medical history and a thorough physical examination (Herr et al., 2019). Identifying the key biopsychosocial 
factors associated with chronic pain in older adults could potentially enhance the first step of this framework 
and advance pain assessment techniques in people with issues with self-reporting. Step two is to attempt self-
report, step three is to observe patient behaviours, step four to solicit proxy reporting and the final step is to 
attempt analgesic trial.  
 
Figure 1: Hierarchy of Pain Assessment Techniques (Pasero and McCaffery, 2010) 
 We know self-report is the gold standard, however, for people who cannot communicate their pain, 
the current recommendations are to use behavioural pain assessment tools such as Abbey pain scale (Kim et 
al., 2017, Fry et al., 2017, Neville and Ostini, 2014, Gregory, 2014, Abbey et al., 2004). Behavioural pain 
assessment tools are intended to supplement other assessment processes (Herr et al., 2019, Pasero and 
McCaffery, 2010) and are only one part of the Pasero and McCaffery (2010) recommended framework. 
Overall, pain management can only be administered if a holistic, comprehensive assessment of pain is 
continuously carried out (Herr et al., 2019, Schofield, 2018). The ASPMN recommend a hierarchy pain 
assessment framework to ensure successful pain management is in place when interventions are continually 

















Therefore, screening for the potential causes of pain in identifying the biopsychosocial factors of chronic pain 
in older adults could add to this evidence base.  
 Screening tool, risk assessment tool or risk appraisal checklist are often used interchangeably 
throughout the literature. The prospect of forecasting conditions and diseases allows for interventions to 
reduce the progression or prevention of conditions and diseases (Iragorri and Spackman, 
2018).  Simultaneously, the term risk assessment is used to describe how the overall process of identifying 
hazards and risk factors can cause harm (Iragorri and Spackman, 2018, Wilson et al., 1968). There is a need 
to improve estimates for the occurrence of chronic pain in older adults by examining underlying 
biopsychosocial factors of pain with ageing (Domenichiello and Ramsden, 2019). A risk assessment/screening 
tool is a checklist or questionnaire used to measure the probability of the development or the presence of a 
particular disease (Iragorri and Spackman, 2018).  The purpose of risk assessment/screening tools is to identify 
people "at-risk", provide treatment, and avoid or reduce symptoms and other consequences, thus improving 
people's health and quality of life (Wilson et al., 1968).  The screening tools identified from the literature that 
measure chronic pain (see Appendix 1) include STarT Back, (Oka et al., 2017, Mehling et al., 2015), Brief 
Chronic Pain Screening Tool BCPS (Merlin et al., 2014), ID-Chronic Migraine (ID-CM) Screening tool 
(Lipton et al., 2014) and The Refractory Chronic Pain Screening Tool (RCPST) (Baron, 2009). These tools 
appear unsuitable for pain detection in older adults in LTC as they do not detect the presence of chronic pain; 
they focus only on specific populations, e.g., HIV patients (Merlin et al., 2014) or the effectiveness of 
treatments, e.g., spinal cord stimulation (Baron et al., 2014). To the author’s knowledge there is no risk 
appraisal tool supporting nurses in assessing pain and recognising key identifiers for an individual at risk of 
chronic pain. Risk assessment tools have aided healthcare professionals to determine risk of falls, malnutrition 
and other adverse events and have dictated treatment strategies. Without a chronic pain risk assessment tool 
for older adults in LTC with impaired cognitive ability, nurses, doctors, and healthcare professionals will 





1.2 Acute Versus Chronic Pain 
The concept of pain is a phenomenon that has become increasingly difficult to comprehend due to its 
individualised experience. Pain is a subjective and highly personal experience, which presents challenges for 
both the researcher and clinician. A well-recognised challenge resulting from pain's subjective nature is that a 
direct physiological measurement of pain is impossible, the measurement relies on the individual's self-report, 
and to some extent, their behaviour, to provide a glimpse into their experience (Fillingim, 2017). Pain is an 
individual, multi-dimensional phenomenon and results in an experience that cannot be shared with others, 
highlighting the complexity of defining and measuring pain (Kumar and Elavarasi, 2016, Asmundson et al., 
2014). 
 Pain is a sensory element and thus impacts the individual's intensity experience (Melzack and Wall, 
2008). Pain is now acknowledged and recognised as a physiological manifestation significantly influenced by 
psychological components (Asmundson et al., 2014, Melzack and Wall, 2008).  
There is a wealth of definitions of pain identified which portray this complex and multifaceted concept:  
a) International Association for the Study of Pain (IASP) defines pain as “An unpleasant sensory and 
emotional experience associated with, or resembling that associated with, actual or potential tissue 
damage” (Raja et al., 2020, p. 1977). 
b) The North American Nursing Diagnosis Association defines pain as a state in which an individual 
experiences and report severe discomfort or an uncomfortable sensation; the reporting of pain may be 
direct verbal communication or encoded descriptors (NANDA, 2017). 
c) A definition to understand the experience of pain is defined as "pain is an unpleasant sensation 
localised to a part of the body. It is often described in terms of a penetrating or tissue-destructive 
process (e.g., stabbing, burning, twisting, tearing, and squeezing) or of a bodily or emotional reaction 





d) A clinically useful definition is "Pain is whatever the experiencing person says it does." (McCaffery 
and Pasero, 1999, p.40).  
Based upon these above definitions, in this thesis, pain is defined as "an individual experience of 
discomfort, which is an unpleasant sensation to a physical injury or personal emotion".  
 
Pain is broadly classified into two categories: acute and chronic pain. There are considerable differences 
between both; however, it is becoming widely acknowledged and accepted that acute and chronic pain 
represents a continuum rather than separate and divergent entities (Macintyre and Schug, 2014). 
Pain messages travel along with the peripheral nervous system into the spinal cord, and the individual 
interprets the intensity or sensation of pain (Marieb and Hoehn, 2016). The classification of pain can be either 
neuropathic or nociceptive (Martini et al., 2013). Neuropathic pain is damage or dysfunction of nerves, spinal 
cord, or brain (Dougherty and Lister, 2011). It can be caused by nerve compression, nerve damage, abnormal 
or disrupted processing of pain signals by the brain or spinal cord (Martini et al., 2013). Neuropathic pain can 
be identified as peripheral and central neuropathic pain. Neuropathic pain includes trigeminal neuralgia, 
peripheral nerve injury, painful polyneuropathy, postherpetic neuralgia and painful radiculopathy. This pain 
is associated with spinal cord or brain injury, post-stroke pain and pain associated with multiple sclerosis 
(Scholz et al., 2019a). On the other hand, nociceptive pain is a response to tissue injury or damage (Dougherty 
and Lister, 2011). There are similarities in neuropathic and nociceptive pain mechanisms and treatment, 
although they can be seen differently along the pain continuum stages rather than distinct entities (Cohen and 
Mao, 2014).  
Acute pain is the logical onset and limited duration, has a specific reason for causing distress and 
contributes to injury or disease (Ng and Cashman, 2018, Dougherty and Lister, 2011, p. 352,781). Acute pain 
alerts the individual to potential or real harm and is imperative for survival (Macintyre and Schug, 2014). 
Conversely, chronic pain is continuous or intermittent pain that persists beyond the expected healing time or 





source of suffering and interferes with daily functioning. The international classification of diseases does not 
recognise chronic pain as a diagnosis (Treede et al., 2019). Clinicians perceive chronic pain as both a symptom 
of a disease and a disease that should be treated with the same priority (Breivik, 2016, Mao, 2014, Baron, 
2009, Breivik et al., 2006). The IASP identifies chronic pain as both primary and secondary pain. Chronic 
primary pain is not accounted for or by another condition (Treede et al., 2019, Nicholas et al., 2019). An 
example of primary pain conditions includes fibromyalgia or nonspecific low-back pain (Treede et al., 2019). 
Chronic primary pain diagnosis is independent of categorised biological or psychological indicators unless 
another diagnosis would fit symptoms. At the same time, other diagnoses are called "chronic secondary pain" 
where pain may at least initially be conceived as a symptom secondary to an underlying disease (Nicholas et 
al., 2019).  These conditions include chronic cancer-related pain, chronic neuropathic pain, chronic secondary 
visceral pain, chronic posttraumatic and postsurgical pain, chronic secondary headache, and orofacial pain 
(Breivik et al., 2006) and chronic secondary musculoskeletal pain (Treede et al., 2019). 
To summarise, pain is an individual experience of discomfort, which is an unpleasant sensation to a 
physical injury or personal emotion. This will be the definition of pain presented for this thesis. Acute pain 
differs from chronic pain in both presentation and experience. Furthermore, chronic pain, unlike acute pain, 
serves no useful purpose, and only causes suffering, providing justification for the need to focus on 
comprehensive chronic pain assessment, particularly among those who cannot clearly articulate their pain 
experience.   
1.3 Prevalence of Chronic Pain   
 The prevalence of chronic pain is growing internationally and represents a significant problem in the 
health of populations (Shupler et al., 2019). IASP and the World Health Organization (WHO) acknowledge 
that chronic pain is a global issue. The prevalence of chronic pain among the general population is 11% to 
46% (Bilbeny et al., 2018, Saxena et al., 2018, Cheung et al., 2017, Elzahaf et al., 2016, Duenas et al., 2015, 
Inoue et al., 2015, Vieira et al., 2012, Reitsma et al., 2011, Azevedo et al., 2012, Schopflocher et al., 2011, 





2008, Bouhassira et al., 2008, Breivik et al., 2006a). Appendix 2 provides a brief overview of the studies that 
identified the prevalence of chronic pain in the general population and focused on country, sample size, and 
chronic pain prevalence. 
 The prevalence of chronic pain in older adult’s ranges from 21.5% to 65% (Huang et al., 2020, Murata 
et al., 2019, Saxena et al., 2018, Dong et al., 2018, Cheung et al., 2017, Larsson et al., 2017, Dragioti et al., 
2017, Rapo-Pylkko et al., 2016, Scherer et al., 2016, Duenas et al., 2015, Pereira et al., 2014, Ray et al., 2011, 
Raftery et al., 2011, Schopflocher et al., 2011), with ageing associated with a higher prevalence rate (Larsson 
et al., 2017, Raftery et al., 2011) 
Chronic pain is one of the most prevalent healthcare problems today (Goldenberg, 2020, Domenichiello 
and Ramsden, 2019, Larsson et al., 2017, Saxena et al., 2018) and has been acknowledged as a significant 
burden on the individual and society. 
1.4 The Burden of Chronic Pain 
Chronic pain has consequences on an individual's quality of life. The burden of the pain affects 
physical function and the emotional and social well-being of the individual (Goldenberg, 2020). Quality of 
life is associated with physical health, emotional and social well-being, prevailing socio-economic and cultural 
conditions (Savvakis and Kolokouras, 2019). Most people with chronic pain feel they live less, and life is not 
as enjoyable compared to before the pain condition began (The Pain Alliance European PAE, 2019). The 
individual's main concern is not the physical pain or impairment but is also the psychological distress, worry, 
solitude, sleep, fear, and despair (Dueñas et al., 2016, Ojala et al., 2015). Chronic pain in older adults is 
associated with substantial disability from reduced mobility, avoidance of activity, falls, depression and 
anxiety, sleep impairment, and isolation (Reid et al., 2015).  
 Notwithstanding the significant negative impact on the individual, chronic pain is also associated with 
a substantial economic burden in the means of direct medical costs and productivity losses (Mayer et al., 





(2011) aimed to assess the economic cost of chronic pain in Ireland. The costs measured included direct costs 
such as hospital stays, outpatient appointments, medication use, and complementary and alternative therapies. 
Indirect costs included childcare, home modifications or absence from employment. It is found that the mean 
cost of a patient suffering from chronic pain per year in Ireland was estimated at €5,665 (Raftery et al., 
2012).  The sample with severe pain grades would annually spend an average of around €10,454 (Raftery et 
al., 2012). Rafterty et al. (2012) also highlighted that chronic pain costs were 2.86% of Irish Gross Domestic 
Product (GDP) in 2008. This GDP finding is over 12 years old, and it can only be presumed that this percentage 
has risen because of the increase in the prevalence of chronic pain coupled with an ageing population Larsson 
et al. (2017) 
Problem Statement 
Pain is an individual experience of discomfort, an unpleasant sensation to a physical injury or personal 
emotion (NANDA, 2017, Kumar and Elavarasi, 2016, McCaffery and Pasero, 1999, McCaffery, 1968). 
However, the management of pain represents perhaps the greatest treatment challenge in the care of people 
with limited ability to self-report their pain experience (e.g., person with dementia) (Herr et al., 2019, Pasero 
and McCaffery, 2010, Husebo et al., 2012). The prevalence of chronic pain in older adult’s ranges from 21.5% 
to 65% (Huang et al., 2020, Murata et al., 2019, Saxena et al., 2018, Dong et al., 2018, Cheung et al., 2017, 
Larsson et al., 2017, Dragioti et al., 2017, Rapo-Pylkko et al., 2016, Scherer et al., 2016, Duenas et al., 2015, 
Pereira et al., 2014, Ray et al., 2011, Raftery et al., 2011, Schopflocher et al., 2011) and approximately 50% 
take regular analgesics (Husebo et al., 2012). Currently, there are over fifty thousand people in Ireland living 
with dementia, and this figure will rise to over 103,998 by 2036 (O'Shea et al., 2014). Dementia and chronic 
pain in term of long-term care is further discussed in chapter two. The majority of LTC people are older adults 
with dementia (Sutovsky et al., 2018, Auer et al., 2018, Hoffmann et al., 2014, Ouanes et al., 2014, Chen et 
al., 2007, Miró et al., 2007). This evidence suggests that older people with dementia are prescribed fewer 
analgesics than those who do not have dementia. They are also less likely to have a complete pain assessment 





due to the difficulties inherent in undertaking a pain assessment with an individual who has a cognitive 
impairment. Untreated chronic pain has therefore been described as "a devastating symptom in older people 
with moderate to severe dementia who are unable to explain their suffering" and may lead to a significant 
deterioration in the person's functional capacity, social interaction, behaviour, sleep, appetite, and their overall 
quality of life (Husebo et al., 2012, p. 243). A part from those diagnosed with dementia, there are many older 
adults with reduced cognitive ability in LTC with conditions known to cause chronic pain. The challenge with 
non-verbal older adults in LTC is that pain behaviours can mimic those related to the worsening of the persons' 
condition and using a behavioural assessment tool in isolation is not sufficient. The American Pain Nurses 
Society recommends that pain behaviour assessment tools such as the PAINAD or Abbey pain scale to be 
used in combination with self-report, surrogate reporting, and assessment of the likely causes of pain, as part 
of the hierarchy of pain assessment techniques (Herr et al., 2019, Pasero and McCaffery, 2010). There is no 
risk assessment tool to combine these factors and arrive with a multidimensional chronic pain risk score that 
would indicate the need for an analgesic trial and/or non-pharmacological pain interventions, thus the 
motivation for this research to support the empirical foundations of developing such as risk appraisal checklist. 
There is a need to improve estimates for the occurrence of chronic pain in older adults by examining 
underlying biopsychosocial risk factors of pain with ageing (Domenichiello and Ramsden, 2019).  A more 
detailed examination of the complexity of chronic pain in LTC will be explored in the following chapter. 
Aims and Objectives  
This study aims to determine the biopsychosocial factors associated with chronic pain in older adults 
to inform the future development of a risk appraisal checklist for use in long term care (LTC).  
The objectives include: 






2. To conduct a Delphi study with an expert panel to achieve consensus on the most important factors 
generated from the literature, identify emerging factors, and determine a priority pool as the foundation 
of a risk appraisal checklist for use in LTC. 
The following study is presented across seven chapters. Chapter one contextualises the study and (a) 
outlines the significance and purpose of the study, (b) defines chronic pain, (c) presents the prevalence of 
chronic pain and (d) discusses the burden of chronic pain. Chapter two explores under treatment and the 
challenges associated with pain assessment in older adults, focusing primarily on pain assessment tools, 
dementia in LTC settings and barriers to optimal assessment. Chapter three presents a scoping review of the 
biopsychosocial factors associated with chronic pain in older adults. Chapter four outlines the research 
methodology utilised for this study, presenting a detailed overview of the planning, process, and undertaking 
of a Delphi study. Chapter five presents the results of each round of the Delphi study. Chapter six provides a 
discussion of the study findings. Chapter seven delineates this study's strengths and limitations and the 



















Chapter Two: Pain Assessment in Older Adults in Long Term Care 
Introduction 
 Pain is an individual experience, and it is not just a straightforward response or an unpleasant sensation 
(Gregory, 2014, Dougherty and Lister, 2011). Pain is continuously recognised in research to be one of the 
most common symptoms in patients (Auer et al., 2018). The prevalence of chronic pain in older adult’s ranges 
from 21.5% to 65% (Huang et al., 2020, Murata et al., 2019, Saxena et al., 2018, Dong et al., 2018, Cheung 
et al., 2017, Larsson et al., 2017, Dragioti et al., 2017, Rapo-Pylkko et al., 2016, Scherer et al., 2016, Duenas 
et al., 2015, Pereira et al., 2014, Ray et al., 2011, Raftery et al., 2011, Schopflocher et al., 2011), while the 
prevalence in older adults living in LTC ranges from 40.5% to 80% (Zhou et al., 2018, Hemmingsson et al., 
2018, Bruckenthal et al., 2009). It is predicted that by 2050, one in six people in the world will be over age 65 
(16%) (United Nations, 2010). The percentage of older adults with chronic pain is expected to increase, given 
the exponential growth in older adults' numbers forecasted in the next thirty years. Pain assessment is a 
fundamental step required to be completed before management can be implemented (Schofield, 2018). 
Subsequently, this chapter will present an overview of pain assessment in older adults in LTC. 
2.1 Pain in Older Adults 
Pain is not a predictable consequence of ageing, but it predominates among older adults (Curtiss, 
2010). Older adults have an increased risk of comorbidities and illnesses, for example, osteoarthritis, 
rheumatoid arthritis, back and neck pain, postherpetic neuralgia, diabetic polyneuropathy, post-stroke 
syndrome, hypertension, ischemic heart disease, gout, intestinal diverticulosis, gastric oesophageal reflux 
disease (GORD), multiple sclerosis (MS), fibromyalgia, carpal tunnel syndrome and chronic obstructive 
pulmonary disease (COPD (Ferraro et al., 2018, Saxena et al., 2018, Andenæs et al., 2018, Abaraogu et al., 
2017, Scherer et al., 2016, Fayaz et al., 2016, Bricout et al., 2014, Azevedo et al., 2012, Schopflocher et al., 
2011, Raftery et al., 2011). The conditions listed above have different aetiology and result in different types 





an overabundance of published guidelines regarding pain assessment and management in older adults, there 
is still under-treatment of pain, not only in long-term care but in all clinical settings similarly, and several 
challenges to assessment exist (Bicket, 2015). 
2.2 Challenges in Assessment of Pain in Older Adults 
The assessment of pain is a vital part of nursing care, and it is important to note that it is not a one-time 
experience but ongoing (Wahila et al., 2018, Crouch et al., 2017). Pain assessment is a fundamental 
responsibility of nurses as they have a professional, moral, and humanitarian obligation to provide adequate 
pain treatments (Paulson-Conger et al., 2011). Pain assessment is an essential skill and competency for nurses 
in all clinical settings. Therefore, a comprehensive, individualised, and ongoing assessment enables a suitable 
management plan to be incorporated whilst evaluating pain strategies (Schofield, 2018, Gregory, 2014, 
Dougherty and Lister, 2011, Curtiss, 2010). In the early 2000s, a new guideline was introduced by the Joint 
Commission for Accreditation of Health Care Organisations (JCAHO) to consider pain as the 'fifth vital sign' 
in patients. This identification of a "fifth vital" highlighted that it is just as important as heart rate or 
temperature.  
 Assessment of pain in older adults presents several challenges such as cognition (delirium, dementia), 
sensory problems (hearing deficits, vision deficits) and alterations in mood (depression) (Schofield, 2018, 
Park et al., 2016, Egan and Cornally, 2013). These challenges magnified the need to develop the hierarchy of 
pain assessment techniques in people unable to self-report (Herr et al., 2019, Pasero and McCaffery, 2010). 
The United Nations and regional human rights bodies have accepted that access to appropriate pain 
management, inclusive of assessment, is a human right and incorporated into key human rights reports, 
reviews, and standards (Brennan et al., 2019). Pain is a multi-dimensional problem involving a combination 
of biological, psychological, and social approaches (Miaskowski, 2020, Gagliese, 2018, Engel, 1978). 





experience, level of anxiety and ability to use pain assessment tools (Crouch et al., 2017, Hylands-White et 
al., 2017).  
 Nurses in practice assess pain according to policy and clinical recommendations (Jansen et al., 2017). 
The current clinical recommendations are regular screening of all patients, and comprehensive assessment and 
reassessment of those with pain, which are the essential steps of effectively treating pain, regardless of clinical 
setting (Herr et al., 2019, Schofield and Abdulla, 2018, Schofield, 2018, Dougherty and Lister, 2011, Pasero 
and McCaffery, 2010, Curtiss, 2010). Figure 2 is a presentation of the step by step clinical process 
recommended for pain assessment and management. A comprehensive assessment should be carried out with 
validated pain assessment tools and a multi-disciplinary team approach embedded within a person-centred 






Figure 2: Step-by-Step Clinical Process for Pain Assessment and Management (Schofield, 2018, Gregory, 2014, Dougherty 
and Lister, 2011, Curtiss, 2010). 
 When the patient cannot self-report, a person-centred approach becomes imperative in assessing pain 
(Dillane and Doody, 2019, Herr et al., 2019, Karlsson et al., 2015, Pasero and McCaffery, 2010). However, 
assessing the presence of pain in people with cognitive impairment is challenging as they may have 
increasingly profound deficits in functioning, memory, and language (De Witt Jansen et al., 2017). People 
with cognitive impairment are frequently undertreated for pain because of the challenges in recognising pain 
in this population (Jansen et al., 2017, Hadjistavropoulos et al., 2014, Ng et al., 2014, Lin et al., 2011). Pain 
assessment tools have been developed to address this challenge, and these will be explored in the following 
section.  











2.3.1 Pain Assessment Tools  
Various validated pain assessment tools exist and are currently used throughout healthcare settings 
(Schofield, 2018, Crouch et al., 2017, Dougherty and Lister, 2011). These tools are developed to establish (a) 
the need for pharmacological or non-pharmacological interventions (b) if alternative or additional 
interventions are necessary to measure the effectiveness of the intervention (Crouch et al., 2017, Fry et al., 
2017, Budnick et al., 2016, Andrés Ares et al., 2015, Guo et al., 2015, Gregory, 2014, Hadjistavropoulos et 
al., 2014, Zwakhalen et al., 2012, Paulson-Conger et al., 2011, Jordan et al., 2011, Dougherty and Lister, 2011, 
Melzack, 2005, Melzack, 1975). 
 Some of these pain assessment tools are presented in Table 1. See Appendix 3 for more detail on the 
pain assessment tools concerning context for use, domains/items assessed, reliability and validity of tools and 
key aspects of use/limitations of tools. These tools have been validated in practice and clinical trials to assess 
the effectiveness of interventions (Frescos, 2019, Wand et al., 2016, Neville and Ostini, 2014, Hawker et al., 
2011, Lin et al., 2010, tot Pannerden et al., 2009, Cheung and Choi, 2008, Williamson and Hoggart, 2005, 
Abbey et al., 2004, Fuchs-Lacelle and Hadjistavropoulos, 2004, Warden et al., 2003).  
Table 1: Pain Assessment Tools 
Verbal Pain Assessment Tools 
The Numerical Rating Scale (NRS) (Crouch et al., 2017, Mohan et al., 2010) 
Visual Analogue Scale (VAS) (Schofield, 2018, Andrés Ares et al., 2015, Mohan et al., 2010) 
Behavioural Pain Assessment Tools 
Abbey Pain Scale (APS) (Kim et al., 2017, Fry et al., 2017, Neville and Ostini, 2014, Gregory, 2014, Abbey 
et al., 2004) 
The Pain Assessment Checklist for Seniors with Limited Ability to Communicate (PACSLAC) 
(Hadjistavropoulos et al., 2018) 
The Pain Assessment in Advanced Dementia (PAINAD) (Zwakhalen et al., 2012, Jordan et al., 2011) 
Brief Pain Inventory (BPI) (Budnick et al., 2016) 






Pain assessment tools can generally be categorised into verbal and behavioural: 
Verbal Pain Assessment Tools 
Patient self-report remains the gold standard to determine symptom presence (Malec and Shega, 
2017). The Numerical Rating Scale (NRS) is a good indicator of the baseline pain using a scale of 0 to 10, 
with 0 being "no pain at all" and 10 being the "worst pain imaginable" (Crouch et al., 2017, Mohan et al., 
2010).  The Visual Analogue Scale (VAS) is like the NRS, but instead is a 10 cm line. Again, like the NRS 
scale of 0 to 10, with 0 being "no pain at all" and 10 being the "worst pain imaginable". Nevertheless, in 
VAS, the patient marks the line indicating pain level (Schofield, 2018, Andrés Ares et al., 2015, Mohan et 
al., 2010). 
Behavioural Pain Assessment Tools 
 Several behavioural pain assessment tools have been developed to facilitate pain assessment in 
people with cognitive impairment (Fry et al., 2017). These tools articulate the health care worker's opinion 
and require observation of the patient for several behavioural signs (aggression, vocalisations, facial 
expressions, body language), which are then recorded and assigned a numerical value to reflect pain 
intensity (Hadjistavropoulos et al., 2018). A cumulative score for all observed behaviours is then calculated 
to indicate overall pain intensity (mild, moderate, severe pain experience) and then inform treatment 
decisions (Hadjistavropoulos et al., 2018, Fry et al., 2017). Although the use of behavioural pain assessment 
tools is supported as part of best practice in the care of people with cognitive impairment (Hadjistavropoulos 
et al., 2010), this is an ongoing dispute with the concern of behavioural assessment tools being the assessor 
observations (Hadjistavropoulos et al., 2018, Fry et al., 2017). Nonetheless, these tools have been tested for 
validity and reliability in clinical practice (Hadjistavropoulos et al., 2018, Kim et al., 2017, Fry et al., 2017, 
Budnick et al., 2016, Neville and Ostini, 2014, Gregory, 2014, Zwakhalen et al., 2012, Jordan et al., 2011, 





 Over the last several years, there have been significant advances in developing pain assessment tools, 
but current evidence suggests that using an observational behavioural scale for pain assessment may not be 
optimal on its own (Lichtner et al., 2014, Park et al., 2010, Zwakhalen et al., 2006). A possible alternative 
could be a comprehensive pain assessment scale using a combination of clinical notes by nurses and family 
or caregiver's inputs (proxy report), including history of pain-related illness and behaviours (Lichtner et al., 
2014, Park et al., 2010, Zwakhalen et al., 2006) with a behavioural pain assessment tool, as recommended in 
the Hierarchy of Pain Assessment Techniques by (Herr et al., 2019, Pasero and McCaffery, 2010). The need 
for such approaches to assessment is magnified in LTC settings where a high prevalence of chronic pain co-
exists with cognitive decline and communication impairment.  
2.3.2 Long Term Care and Dementia  
 A mild cognitive impairment (MCI) refers to the transitional state between the cognitive changes of 
normal ageing and very early dementia (Petersen and Negash, 2008, Petersen et al., 1999). It can be defined 
as memory impairment greater than expected for an individual's age and education level, but that does not 
interfere with daily life activities (Petersen and Negash, 2008, Gauthier et al., 2006). Some people with MCI 
seem to remain stable or return to normal over time, but they often progress to dementia within five years 
(Gauthier et al., 2006). Therefore, it is useful for identifying individuals likely to develop dementia (for 
example, Alzheimer's disease) in the future (Petersen and Negash, 2008). Dementia is a degenerative brain 
disease (Alzheimer's Association, 2018, Masters et al., 2015, Mucke, 2009, Goedert and Spillantini, 2006). 
The characteristic symptoms of dementia are a person's ability to perform everyday activities; these 
characteristics include memory, language, and problem-solving (Alzheimer's Association, 2018, Mucke, 
2009). Nationally 50, 000 people in Ireland live with dementia, which will rise to over 103,998 by 2036 
(O'Shea et al., 2014). Whereas from an international perspective, approximately 35.6 million people 
worldwide live with dementia, and the current estimations are that by 2050 this number will have tripled 





 Dementia is one of the most common conditions in LTC (Fulton, 2010). The prevalence of dementia 
in LTC residents ranges from 51.8% to 64.5% (Sutovsky et al., 2018, Auer et al., 2018, Hoffmann et al., 
2014, Ouanes et al., 2014, Chen et al., 2007). Estimates obtained from the data indicate that seven out of ten 
residents in LTC have some form of cognitive impairment (Zimmerman et al., 2014). The management of 
pain in LTC residents with dementia is a complex issue due to communication challenges. A prospective 
exploratory study was undertaken to explain the course of pain and pain management strategies following a 
guideline-based pain assessment procedure in LTC residents with pain and dementia (van Kooten et al., 
2017). The study's findings were that the prevalence of pain was 43%, and a third of residents experienced 
moderate to severe pain, but residents with more severe dementia experienced pain more often than those 
with less severe dementia (van Kooten et al., 2017). This study highlights that people with more progressive 
dementia were at higher risk of having undetected pain. It is evident that cognitive impairment further 
compounds the complexity of comprehensive pain assessment in LTC, and while various tools are at 
clinician's disposal, they are not without their limitations. In addition to the above identified challenges to 
pain assessment, it is also important to consider additional barriers to optimal pain assessment among older 
adult populations to gain a broad view of the landscape within which pain assessment occurs.  
2.3.3 Barriers to Assessment of Pain in Older Adults 
It is well documented that there are many barriers to assessing pain. It has been recognised that 88% 
to 91.7% of LTC nurses have difficulty in pain assessment in older adults and people with cognitive 
impairment (Burns and McIlfatrick, 2015, Barry et al., 2012). As previously noted, the complexity of 
assessing older adults' results in noticeable barriers and challenges to pain assessment and management 
(Samarkandi, 2018, Kress et al., 2015, Gropelli and Sharer, 2013). Identifiable barriers can be broken up 






 Patient-related barriers were hindering more often with optimal pain management than 
organisational-related or caregiver-related barriers (Egan and Cornally, 2013). Patient-related barriers 
include financial hardship, limited understanding in assessing pain in certain patients, and compliance with 
pharmacological or non-pharmacological (Park et al., 2016, Egan and Cornally, 2013, Barry et al., 2012, 
Elcigil et al., 2011). The greatest difficulty nurses faced was assessing pain in older people due to challenges 
highlighted with cognition, sensory problems, and mood (Schofield, 2018, Park et al., 2016, Egan and 
Cornally, 2013).  These patient-related barriers have a negative effect on patients with a diagnosis of 
dementia as they are less likely to receive "as-needed" analgesia than patients of the same age without a 
diagnosis of dementia (Green et al., 2016, Fry et al., 2016, Elcigil et al., 2011).  
Nurses Related Barriers 
 Nurses related barriers include limitations of managing chronic pain, inadequate knowledge and 
experience in assessment and management of pain, lack of confidence carrying out an assessment and 
uniform interventions, difficulty in differentiating between behaviours associated with pain and those 
associated with behavioural and psychological symptoms of dementia (Park et al., 2016, Burns and 
McIlfatrick, 2015, Barry et al., 2012). Nurses may lack the knowledge and have negative attitudes relating to 
pain and its management (Samarkandi, 2018, Kress et al., 2015, Gropelli and Sharer, 2013).  Indeed, 
Eccleston et al. (2015) suggested that nurses have deficits in awareness of pain and lack the confidence in 
identifying and meeting the needs of people with cognitive impairment. It has also been recognised that 
nurses have poor attitudes towards pain assessment (Toba et al., 2019, Chandler et al., 2017). There is the 
assumption that nurses think that patients over-report their pain experience (Wang and Tsai, 2010). Nurses 
play a central role in the dispensing of pain-relieving medications, and it has been acknowledged that their 
knowledge deficits include interpreting dosages, actions, and routes of administration and adverse effects of 





significantly and negatively related to perceived barriers to pain assessment and management, resulting in 
poor and inadequate care. 
Organisational-Related Barriers 
 Organisational barriers include inadequate staffing, workload pressures that constrict the time needed 
to carry out pain assessment, access and availability of updated national support policies, unclear guidance 
from management, institutes, and government representative groups, insufficient training and education on 
conducting pain assessments in this population, limited access to databases, and lack of medical support 
(Veal et al., 2018, Park et al., 2016, Burns and McIlfatrick, 2015, Gropelli and Sharer, 2013, Egan and 
Cornally, 2013, Barry et al., 2012).  
 Since national support policies do not focus on chronic pain, clear guidance in chronic pain 
management in LTC for older adults is needed (Park et al., 2016). Another solution to reducing some of the 
organisational barriers would be to improve interactions with general practitioners (GPs) (Veal et al., 2018, 
Park et al., 2016). One approach could be to encourage nurses to be more informed about pain assessment 
and management through education, improve confidence, and reduce the fear of communicating with GPs 
(Veal et al., 2018). By improving nurses' knowledge base and understanding pain management perceptions, 
effective health care teams can build and improve the quality of pain management programmes for older 
adults (Gropelli and Sharer, 2013).  
 Identifying the barriers can support future improvement in LTC pain management practices (Brant et 
al., 2017). There are numerous challenges and barriers for nurses when assessing pain in older people; 
however, the dominant issue is patient-related, specifically pain assessment in persons with communication 
and/or cognitive impairment. Nurses' experience, knowledge, and education are essential to overcoming 
barriers to assessment in this population subgroup. This requires them to have 'fit for purpose' assessment 






Nurses play an important role in pain assessment and management; thus, effective assessment has a 
domino effect on optimal patient care. Today, there is a high prevalence of pain in LTC due to increased 
comorbidities and ageing effects. Many residents in LTC are cognitively impaired in comparison to the older 
adult's general population. This comparison presents a challenge to pain assessment and management. The 
empirical evidence has indicated that people with a cognitive impairment experience more pain than self-
reporting residents. Therefore, a holistic, comprehensive pain assessment is imperative to ensure that 
interventions are effective. It has been well documented that there have been significant improvements to the 
advancement and development of pain assessment tools, but it can be argued that using a pain assessment 
tool in isolation may not be optimal for holistic, comprehensive pain assessment.  
 Chronic pain is on the rise and shows no signs in the current literature of decreasing; furthermore, one 
in six people in the world will be over age 65 by 2050, LTC will be under pressure more than ever as the 
majority of the older population with a cognitive impairment reside in LTC. It was identified through the 
reading of the literature that there have been significant advances in developing pain assessment tools (Frescos, 
2019, Wand et al., 2016, Neville and Ostini, 2014, Hawker et al., 2011, Lin et al., 2010, tot Pannerden et al., 
2009, Cheung and Choi, 2008, Williamson and Hoggart, 2005, Abbey et al., 2004, Fuchs-Lacelle and 
Hadjistavropoulos, 2004, Warden et al., 2003), but current evidence suggests that using an observational 
behavioural scale for pain assessment may not be optimal on its own (Lichtner et al., 2014, Park et al., 2010, 
Zwakhalen et al., 2006) with the gold standard still identified as self-report (Malec and Shega, 2017). It was 
highlighted that pain is a multi-dimensional problem; it involves a combination of biological, psychological, 
and social approaches. Herr et al. (2019) recommend starting with assessing the potential causes and risk 
factors; however, no screening tool or standardised approach exists to support this stage of the Hierarchy of 
Pain Assessment Techniques. Firstly, to inform this development in practice, a review of the factors associated 






Chapter Three: The Biopsychosocial Factors Associated with Chronic Pain in Older 
(ageing) Population. 
Introduction  
This chapter presents a scoping review of the biopsychosocial factors associated with chronic pain in 
the older (ageing) population. There is a large amount of evidence available to determine the predictors, risk 
factors and epidemiology of chronic pain. Therefore, a scoping review was deemed the most appropriate way 
to collect and discriminate this evidence volume. The rationale for this scoping review was to generate and 
establish a pool of factors to present in the first round of the modified e-Delphi. In this regard, this scoping 
review aims to identify the biopsychosocial factors associated with chronic pain in the older (ageing) 
population. 
 There is an extensive amount of published literature exploring factors associated with chronic pain, 
with several large population-based studies having been published in recent years (de Souza et al., 2019, Cimas 
et al., 2018, Daoust et al., 2018, Saxena et al., 2018, Larsson et al., 2017, Cheung et al., 2017, Fayaz et al., 
2016, Leao Ferreira et al., 2016, Mansfield et al., 2016, Pereira et al., 2014, Barbosa et al., 2014, Reitsma et 
al., 2012, Azevedo et al., 2012, Raftery et al., 2011).  
Two narrative reviews have been conducted by Mills et al. (2019) and van Hecke et al. (2013), which 
examine factors associated with chronic pain in the general population. These reviews are important as they 
help understand the type of factors associated with chronic pain in the general population that remain relevant 
as people age.  
Mills et al. (2019) carried out a narrative synthesis of epidemiology studies (n=156), focusing on the 
risk factors and demographic associations of chronic pain. Taking a bio-medic-centric approach, Mills et al. 
(2019) classified the risk factors into four categories: demographic, lifestyle, behaviour, clinical and other. 
Factors identified to be most significantly related to chronic pain were age, gender, ethnicity and cultural 





activity, nutrition, sunshine and vitamin D, pain, multi-morbidity and mortality, mental health, surgical and 
medical interventions, weight, sleep disorders, genetics, attitudes and beliefs about pain, history and violent 
injury, abuse, or interpersonal violence. See Appendix 4 for more detailed information on this review. 
Van Hecke et al.'s (2013) narrative review highlighted the critical factors associated with chronic pain 
and the amenable factors to lifestyle intervention. The paper identified themes classified as modifiable and 
non-modifiable, synthesising the results of 113 empirical papers. Results demonstrate that pain, mental health, 
other co-morbidities, smoking, alcohol, obesity, physical activity/exercise, sleep, nutrition, employment status 
and occupational factors, age, sex, cultural background, socioeconomic background, history of 
trauma/injury/interpersonal violence and heritable factors (including genetic) are associated with chronic pain 
(See Appendix 5 for more further details).  
A cross-comparison of the findings from the two reviews reveals consensus that age, gender, 
socioeconomic background, employment status and occupation factors, smoking and alcohol, physical 
activity, nutrition, pain, multi-morbidity and mortality, mental health, weight, sleep disorders and genetic 
predisposition are associated with chronic pain in the general population. However, it was evident that these 
reviews disagreed on the role played by ethnicity and cultural background concerning chronic pain. Van Hecke 
et al. (2013) identified a correlation between pain perception and ethnocultural differences. In contrast, Mills 
et al. (2019) found that self-reported ethnicity and chronic pain are lessened when income, employment and 
adverse life events are also considered. Mills et al. (2019) identified several other factors not identified by van 
Hecke et al. (2013), including sunshine and vitamin D, surgical and medical interventions, attitudes, and 
beliefs about pain.  
 The results from these reviews inform us about the factors associated with chronic pain in the general 
population. The reviews did not focus specifically on the discrete factors associated with older adults, nor 
were they underpinned by a biopsychosocial model of investigation. The biopsychosocial model is a widely 





in a deductive approach to synthesise and present the literature on the factors associated with chronic pain in 
older adults. It is hoped that a dual approach of bringing together the results of this scoping review with the 
findings of previously published narrative reviews (Mills et al., 2019, van Hecke et al., 2013) will provide a 
thorough pool of the factors associated with chronic pain in adults as they age. The outputs of which will serve 
to establish and inform the subsequently modified e-Delphi.  
Methods 
The objective of scoping reviews is to map the literature on a topic or research area. It provides an 
opportunity to "identify key concepts, gaps in the research; and types and sources of evidence to inform 
practice, policymaking, and research" (Daudt et al., 2013, p.8). Arksey and O'Malley (2005) published one of 
the first methodological frameworks for conducting a scoping study. The five-stage methodology framework 
developed by Arksey and O'Malley (2005) will be applied to this review. The five-stages are demonstrated in 
Figure 3. 
 
Figure 3: The Five-Stage Framework by Arksey and O'Malley (2005) 
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A scoping review's methodological framework allows the key concepts underpinning a research area 
to be identified and the primary sources and types of evidence available (Arksey and O'Malley, 2005).  
Stage 1: Identifying the Research Question.  
The research question developed which guided this scoping review was, "What are the biopsychosocial 
factors associated with chronic pain in the older (ageing) population?"  
Stage 2: Identifying Relevant Studies.  
A comprehensive search strategy was developed and deployed across three databases: PubMed, 
CINAHL and Scopus, from December 2019-April 2020. Appropriate Boolean operators, wild cards, 
truncations, and proximity were used. Keywords included variants of "Chronic pain" or "persistent pain" or 
"long-term pain" and "risk factor*" or "contributing factor*" or "predisposing factor" or epidemiology or 
"factor* associate*" or determinant* or antecedent* or caus* or aetiology and "older adult*" or elderly or 
geriatric* or ag* or senior* or "older people" and "cohort stud*" or "retrospective stud*" or "cross-sectional" 
or "population-based" or "systematic review*" or "meta-analysis". Appendix 6 contains further details on the 
search strategy utilised in all three databases. 
Stage 3: Study Selection Articles  
 Two reviewers (MC and SF) independently screened the title and abstracts of all included papers for 
full-text eligibility. This process was completed using Covidence, a web-based software used for review 
screening. Studies that were deemed appropriate based on the inclusion criteria were then sent for full-text 
review. Any conflicts in screening were sent to a third reviewer (NC) and resolved through discussion. The 
inclusion of qualitative studies did not yield data for the scope of this investigation therefore a post hoc 
decision was taken to include only quantitative studies. There following inclusion and exclusion criteria 





Inclusion Criteria  
 Definition of chronic pain >3 months 
 Older adults ≥ 65 
 Studies include cohort, retrospective studies, cross-sectional, population-based, systematic reviews, 
and meta-analysis.  
 English 
 Less than ten years 
Exclusion Criteria  
 Studies that are focusing on specific medical conditions in isolation, e.g., Fibromyalgia, Parkinson's. 
 No explicit definition of pain or chronic pain 
 Qualitative research 
 Opioid or other treatment methods 
 Paediatric pain  
 The first search involved the screening of 417 potential abstracts. Three hundred and fifteen papers 
were excluded after reading the title and abstract. Some studies were discarded if it was explicit from the 
title and the abstract that they did not meet the inclusion/exclusion criteria for the scoping review. In the 
case of uncertainty, the full text was retrieved and kept for a complete reading. The remaining 38 full-text 
articles were then independently evaluated. Seventeen matched the inclusion criteria. An additional two 
articles were identified through other resources such as google scholar. In total, nineteen articles were 
included in the full-text review. Appendix 7 provides an overview of the screening process. 





Data were extracted from the articles using a customised data extraction table. Appendix 8 provides 
an overview of the evidence, including the author(s), publication year, country, study aim, population, the 
prevalence of chronic pain, and risk factors.  
Stage 5: Collating, Summarising, and Reporting the Results. 
When the factors were identified from the articles, they were synthesised and categorised into the most 
appropriate domain based on the biopsychosocial model (Gatchel et al., 2007, Engel, 1977). The domains 
included biological, psychological, and social.  
Results 
A total of nineteen articles are included in this scoping review. All studies were conducted using a 
quantitative approach. The study designs included cross-sectional (n=12), prospective (n=2), observational 
(n=2), population-based (n=2) and a longitudinal cohort study (n=1). The geographical location was 
international, including eleven countries: Sweden, Norway, Netherlands, Germany, Spain, United States of 
America (USA), Australia, Brazil, Taiwan, China, and Japan. The prevalence of chronic pain ranged from 
21.5% to 91.3% (Huang et al., 2020, Murata et al., 2019, Dong et al., 2018, Larsson et al., 2017, Dragioti et 
al., 2017, Scherer et al., 2016, Rapo-Pylkko et al., 2016, Jakobsson and Larsson, 2014, Eggermont et al., 2014, 
Pereira et al., 2014, Ray et al., 2011). There was a total of 47,650 older adult participants across the nineteen 
studies.  
The findings from the articles are presented through the biopsychosocial model domains. The eleven 
biopsychosocial factors are broken up into three headings biological, psychological, and social. Each of these 
headings focuses on factors associated with chronic pain in the older (ageing) population.  
Biological factors  
The five biological factors identified from the studies include gender, age, diseases associated with 





3.1 Gender   
Gender is the biological sex of an individual (Kenedy, 2013). Throughout the literature is has been 
repeatedly found that the incidence of chronic pain is much higher in females in comparison to males (Huang 
et al., 2020, Dong et al., 2018, Larsson et al., 2017, Hirase et al., 2017, Rapo-Pylkko et al., 2016, Pereira et 
al., 2014, Eggermont et al., 2014, Denkinger et al., 2014). 
 The frequency of chronic pain in males ranged from 26.2% to 59.2% (Huang et al., 2020, Larsson et 
al., 2017, Rapo-Pylkko et al., 2016, Pereira et al., 2014, Eggermont et al., 2014). It ranged from 50.8%-89.5% 
in females (Huang et al., 2020, Larsson et al., 2017, Hirase et al., 2017, Rapo-Pylkko et al., 2016, Pereira et 
al., 2017, Eggermont et al., 2014). Based on these ranges, females have a higher risk of developing chronic 
pain than their male counterparts; in other words, the prevalence of chronic pain is higher in females than 
males. 
3.2 Age  
 Age is associated with many chronic diseases such as cardiac and respiratory (Fayaz et al., 2016) and 
chronic pain is no different. An increase in age results in a higher prevalence of chronic pain (Huang et al., 
2020, Larsson et al., 2017, Larsson et al., 2017, Rapo-Pylkko et al., 2016). The prevalence of chronic pain in 
older adult's ≥ 65 years is 21.5% to 44.3% (Huang et al., 2020, Larsson et al., 2017, Rapo-Pylkko et al., 2016). 
It is predicted that chronic pain incidence was estimated to increase by 5.4% annually in the older population 
(Larsson et al., 2017).   
Focusing on the breakdown of the older age groups of greater than 65 years old, it is evident that in 
the age group of 65-74 years, chronic pain incidence ranged from 54.9% to 66.8% (Huang et al., 2020, Larsson 
et al., 2017), and this age group had the highest prevalence of chronic pain. In those aged 75- 84, chronic pain 
incidence ranged from 29.4% to 30.9% (Huang et al., 2020, Larsson et al., 2017). In the over85 years, chronic 
pain ranged from 3.8% to 19% (Huang et al., 2020, Larsson et al., 2017, Rapo-Pylkko et al., 2016). From 





participants in each subgroup. Looking at Huang et al. (2020), there were 14,048 participants in the 65-74 
years group compared to ≥ 85 years there were 798 participants, and this underrepresentation of the older old 
adults are also reflected in Larsson et al. (2017) and Rapo-Pylkko et al. (2016). 
 Notwithstanding the methodological issues with sample representation, there is widespread evidence 
to support that prevalence of chronic pain increases with ageing. 
3.3 Diseases Associated with Chronic Pain  
A disease is "a disorder of structure or function in a human, animal, or plant, especially one that 
produces specific symptoms or that affects a specific location and is not simply a direct result of physical 
injury" (Collins English dictionary, 2003 p. 75).  A higher number of chronic diseases results in a greater 
predominance of chronic pain (Pereira et al., 2014). The aetiology for the development of chronic pain 
identified were; low back pain, arthritis, ischemic heart disease (IHD), hyperuricemia/gout, intestinal 
diverticulosis, gastritis/gastroesophageal reflux (GORD), multiple sclerosis (MS), herpes Zenus/Shingles, 
fibromyalgia, diabetes, carpal tunnel syndrome and chronic obstructive pulmonary disease (COPD) (Huang 
et al., 2020, Dong et al., 2018, Rapo-Pylkko et al., 2016, Scherer et al., 2016, Pereira et al., 2014, Eggermont 
et al., 2014, Fowler-Brown et al., 2013). 
Scherer et al. (2016) aimed to identify the association between multi-morbidity patterns and chronic 
pain in elderly primary care patients (n=3189). The elderly females suffered from chronic lower back pain, 
particularly in combination with chronic gastritis, hyperuricemia/gout, cardiac insufficiency, neuropathies, or 
depression. Regarding the pain level, the male population was also divided best by chronic lower back 
problems, especially if combined with intestinal diverticulosis, neuropathies, or chronic Ischemic Heart 
Disease (IHD) (Scherer et al., 2016). It was also found that back pain and pain in other parts of the body are 
interconnected with cardio metabolic conditions. In females, psychosocial issues are associated with chronic 
back pain; in comparison, males with IHD and intestinal diverticulosis were related to chronic lower back pain 





3.4 Surgical History 
 There is often an oversight regarding the development of chronic pain post-operatively in the clinical 
environment, especially in older adults (Esses et al., 2019). The prevalence of post-surgical pain development 
is approximately 10% in the general population (Saxena et al., 2018).  There is a modest amount of research 
regarding chronic pain development in the older population for surgical procedures. The literature has 
highlighted the most common surgical procedures leading to chronic pain are breast cancer surgery (Hamood 
et al., 2018, Boogaard et al., 2015), hysterectomy (Han et al., 2017, Brandsborg, 2012) and hernia repair 
(Čadanová et al., 2017, Reddi and Curran, 2014). 
 Esses et al. (2019) conducted a prospective cohort study of 116 patients older than 65 who underwent 
major elective non-cardiac surgery. The prevalence of chronic pain in older adults after three months was 
91.3% (Esses et al., 2019).  
3.5 Number of Locations of Pain 
 The incidence of having one primary location of chronic pain ranged from 29% to 49.6% (Larsson et 
al., 2017, Pereira et al., 2014). Multiple sites' incidence ranged from 16% to 50.4% (Larsson et al., 2017, 
Pereira et al., 2014). The most common primary locations for chronic pain are back, lower back, upper back, 
lower extremities, upper extremities, joint pain, headache, knee, leg, neck/shoulder, abdomen and 
widespread/general (Murata et al., 2019, Larsson et al., 2017, Hirase et al., 2017, Denkinger et al., 2014, 
Eggermont et al., 2014, Pereira et al., 2014, Fowler-Brown et al., 2013). Larsson et al. (2017) examined the 
prevalence of chronic pain in older people (n=1141). The most common locations of pain for age groups 65-
84 years were back/pelvis (35-36%) and lower extremities (40.4%) for those over 85 years (Larsson et al., 
2017). To conclude, the number of pain locations is an important indicator of the prevalence of chronic pain. 
It is recognised the more locations present, the higher the prevalence of chronic pain.  
Concluding, older age, female gender, recent surgery, multi-site pain and diseases identified above are 





Psychological Factors  
  The psychological factors identified in the literature were grouped under the major heading of mental 
health.  
3.6 Mental Health    
 Mental health refers to personal psychological, and emotional wellbeing. Mental health encompasses 
depression and anxiety, which are associated with chronic pain identified in this scoping review (Huang et al., 
2020, Dong et al., 2018, Dragioti et al., 2017, Larsson et al., 2017, Rapo-Pylkko et al., 2016, Scherer et al., 
2016, Denkinger et al., 2014, Eggermont et al., 2014, López-Lopez et al., 2014). The range of mental health 
disorders in the chronic pain population ranged from 0.2% to 38.8% (Huang et al., 2020, Larsson et al., 2017, 
Eggermont et al., 2014). Denkinger et al. (2014) aimed to investigate the association between pain and 
depression in older adults. Denkinger et al. (2014) found that multi-site pain is most significantly associated 
with depression in older adults. Denkinger et al. (2014) and Dong et al. (2018) concluded that pain severity 
and frequency were also associated with depression rather than the pain experience's quality and duration. 
 There is a high prevalence of mental health issues in individuals diagnosed with chronic pain (Huang 
et al., 2020, Larsson et al., 2017, Eggermont et al., 2014). It is difficult to distinguish which occurs first pain 
or depression and anxiety. Pain and poor mental health are closely associated with each other, and both 
equitably result in each other's maintenance, leading to a bi-directional relationship between the two (López-
Lopez et al., 2014). As both depressive and anxiety symptoms and pain are bi-directional, they should be 
addressed together in pain assessment and management to ensure suitable treatments.  
Social Factors 
 Several social factors have been highlighted to be contributors and predictors of chronic pain. In the 
following section, the five social factors discussed are substance use, body mass index (BMI), physical 
exercise/activity, sleep, and education.  





 The two substance abuse habits identified from the studies are alcohol and smoking (Murata et al., 
2019, Esses et al., 2019, Dong et al., 2018, Jakobsson and Larsson, 2014, Ray et al., 2011). 
 Jakobsson & Larsson (2014) investigated the relationship between smoking and chronic pain in people 
greater than 65. Among the sample of older adults (n=1141) in Sweden, 38.5% of participants reported having 
chronic pain, 47.6% of whom were smokers (Jakobsson and Larsson, 2014). Esses et al. (2019) and Dong et 
al. (2018) both noted that a smoking history seemed to play an important role in the course of chronic pain 
and pain severity. Conversely, Ray et al. (2011) highlighting that smoking was not associated with pain. In 
essence, there is conflicting evidence to conclude that smoking is associated with chronic pain. Still, the 
studies show that chronic pain is prevalent in people who have a history of smoking compared to the general 
population (Daoust et al., 2018, Orhurhu et al., 2015, Jakobsson and Larsson, 2014). 
From a societal perspective, alcohol is widely acknowledged to be used for self-medicating purposes 
and is especially apparent in individuals with chronic pain (Daoust et al., 2018). However, only one study in 
this scoping review reported alcohol as a factor in their findings. Ray et al. (2011) identified a strong inverse 
relationship with alcohol, with participants reporting at least one drink per week lessened their pain 
experience.  
3.8 Body Mass Index (BMI)  
 Chronic pain and BMI are common co-morbidities in older adults that adversely influence each other 
(Dong et al., 2018, Larsson et al., 2017, Eggermont et al., 2014, Fowler-Brown et al., 2013, Ray et al., 2011). 
The most widely used way to measure weight is to calculate BMI. A BMI calculated between 18.5 and 24.9 
is classed as the ideal weight for height. A BMI of over 25 is classified as overweight and obese, and less than 
18.5 is underweight (WHO, 2019). The incidence of obesity-related chronic pain ranged from 24.6% to 58% 
(Dong et al., 2018, Eggermont et al., 2014). In Dong et al. (2018), Eggermont et al. (2014) and Ray et al. 
(2011), studies all identified both above-normal BMI were associated with chronic pain. Ray et al. (2011) 





participants were part of the Einstein Aging Study. It was found in the Einstein Aging Study that individuals 
with obesity continue to have a 70% increased likelihood of having chronic pain that is independent of the 
presence of painful comorbid conditions (Ray et al., 2011). Pain in the lower limbs, back and greater number 
of pain sites are associated with higher BMI (Dong et al., 2018, Fowler-Brown et al., 2013). The only 
contradicting study on higher BMI was Larsson et al. (2017), who reported a lower BMI associated with 
chronic pain (Larsson et al., 2017).  
Again, like mental health, pain, and BMI appear to have a bi-directional relationship. Pain and BMI 
are closely associated with each other, equitably resulting in each other's maintenance. In summary, there is 
an increased risk of the development of chronic pain associated with being underweight, overweight, and 
obese in older populations (Dong et al., 2018, Larsson et al., 2017, Eggermont et al., 2014, Fowler-Brown et 
al., 2013, Ray et al., 2011). 
3.9 Physical exercise/activity 
 Exercise is an activity that encourages overall health and wellness by enhancing or maintaining 
physical fitness. Physical activity reduces the risk of chronic pain progression (Murata et al., 2019, Hirase et 
al., 2017, Fowler-Brown et al., 2013). Hirase et al. (2018) aimed to develop a chronic pain prevention 
programme. They examined whether exercise training combined with increased physical activity was more 
effective in improving pain and physical activity levels than exercise training alone in community-dwelling 
older adults (n=76). The interaction with physical activity showed that the intervention group had significant 
improvement (p<0.05). The intervention group also showed a more considerable increase in pain intensity 
improvement and the total number of pain sites at 12 weeks after intervention than the control group (p<0.05). 
Murata et al. (2019) investigated the association of several chronic musculoskeletal pain sites and pain severity 
with objectively measured physical activity in community-dwelling older adults. The main finding was an 
association between the number of chronic musculoskeletal pain sites and low physical activity in older adults 





 These studies show that regular exercise reduces chronic pain complications such as stiffness and 
improves flexibility, movement, and overall wellbeing (Murata et al., 2019, Hirase et al., 2017, Fowler-Brown 
et al., 2013. Therefore, it would be essential to encourage physical activity to reduce the sedentary lifestyle's 
negative implications. In summary, inactivity and physical fitness is associated with chronic pain in older 
adults. 
3.10 Sleep   
 Sleep is an unconscious state, and within a 24-hour window, it is advised that adults obtain 7 to 9 hours 
of sleep (The National Sleep Foundation, 2018). The National Sleep Foundation (2018) highlighted that 
people with chronic pain have a sleep debt of 42 minutes compared to the general population. Chronic pain 
was strongly associated with difficulty sleeping (Larsson et al., 2017, Dragioti et al., 2017, Blågestad et al., 
2012, Chen et al., 2011). Larsson et al. (2017) identified the characteristics of the participants reporting chronic 
pain found that 47.9% had sleep problems. The sleep problems identified from the literature include insomnia, 
restless leg syndrome, sleep apnoea and sleep problems (Yamada et al., 2019, Cimas et al., 2018, Mathias et 
al., 2018, Larsson et al., 2017, Dragioti et al., 2017, Blågestad et al., 2012, Chen et al., 2011). Dragioti et al. 
(2017) study aim was to examine insomnia and its correlates in a large sample of community adults aged ≥65 
years. It was found that people with chronic pain were at high risk of being afflicted with chronic pain, as 25% 
of the older individuals with chronic pain had clinical insomnia (Dragioti et al., 2017). These sleep problems 
were even reinforced by Blågestad et al. (2012). The comparative polysomnographic study found that the 
chronic pain group spent a significantly longer time in bed than the control group (Blågestad et al., 2012). The 
four studies recognised a clear association with chronic pain and poor sleep patterns in older adults (Larsson 
et al., 2017, Dragioti et al., 2017, Blågestad et al., 2012, Chen et al., 2011). 
3.11 Education  
 It was found in six articles that fewer years, less or lower level of education/schooling was a predictive 





Lopez et al., 2014, Fowler-Brown et al., 2013, Chen et al., 2011). None of the studies was specific about the 
number of years or education level to be a risk factor of chronic pain. Again, Ray et al. (2011) is the only 
conflicting evidence. It was found that level of educational attainment was not associated with chronic pain 
development (Ray et al., 2011). 
Concluding, higher BMI, poor sleep hygiene, reduced physical activity, fewer years of education and 
smoking were identified above are social factors associated with chronic pain in older adults. 
Summary of Findings from the Scoping Review and Integration with Findings from the Two Previous 
Narrative Reviews 
 This scoping review analysed the content of nineteen papers reported in the biopsychosocial factors 
associated with chronic pain in the older (ageing) population. From the scoping review, a total of eleven factors 
were identified. These factors were gender, age, diseases associated with chronic pain, surgical history, 
number of locations, mental health, substance use, BMI, sleep and education. Including findings from the two 
narrative reviews by Mills et al. (2019) and van Hecke et al. (2013), further factors for consideration include 
the history of trauma/interpersonal violence/ injury, heritable factors (including genetic), nutrition, 
employment status and occupation status, socioeconomic background, ethnicity, and cultural background. The 
factors were further broken down into sub-factors from the eighteen main factors, revealing a total of fifty-
nine sub-factors were contained within. For example, the factor gender is one factor, but two sub-factors are 
female and male. Hence eighteen main factors are further categorised into sub factors. See Table 2 for a visual 
presentation of the factors/sub-factors identified and the corresponding source/references. These fifty-nine 









Table 2: Factor Pool Identified from the Empirical Literature. 




(Huang et al., 2020, Dong et al., 2018, 
Larsson et al., 2017, Hirase et al., 2017, 
Rapo-Pylkko et al., 2016, Pereira et al., 
2014, Eggermont et al., 2014, Denkinger 
et al., 2014) 
(Mills et al., 2019, van 
Hecke et al., 2013) 
Age 65-74 years 
75-84 years 
85+ years  
(Huang et al., 2020, Larsson et al., 2017, 
Larsson et al., 2017, Rapo-Pylkko et al., 
2016) 
(Mills et al., 2019, van 
Hecke et al., 2013) 
Medical History  Arthritis 
Illness 
Lower Back Pain 










Carpel Tunnel Syndrome 
Chronic Obstructive 
Pulmonary Disease (COPD) 
(Huang et al., 2020, Dong et al., 2018, 
Rapo-Pylkko et al., 2016, Scherer et al., 
2016, Pereira et al., 2014, Eggermont et 
al., 2014, Fowler-Brown et al., 2013). 
 
Surgical History Breast Cancer Surgery 
Hysterectomy 
Hernia Repair 








 (Mills et al., 2019, van 
Hecke et al., 2013) 
Heritable Factors 
(including genetic) 
Heredity   (Mills et al., 2019, van 
Hecke et al., 2013) 
Number of locations One primary location 
Multiple sites 
(Murata et al., 2019, Larsson et al., 2017, 
Hirase et al., 2017, Denkinger et al., 
2014, Eggermont et al., 2014, Pereira et 
al., 2014, Fowler-Brown et al., 2013) 
(Mills et al., 2019, van 
Hecke et al., 2013) 
Pain Presence of 
acute pain 
 (Mills et al., 2019, van 
Hecke et al., 2013) 
Psychological 




(Huang et al., 2020, Dong et al., 2018, 
Dragioti et al., 2017, Larsson et al., 2017, 
Rapo-Pylkko et al., 2016, Scherer et al., 
2016, Denkinger et al., 2014, Eggermont 
et al., 2014, López-Lopez et al., 2014) 
(Mills et al., 2019, van 










(Murata et al., 2019, Esses et al., 2019, 
Dong et al., 2018, Jakobsson and 
Larsson, 2014, Ray et al., 2011) 
(Mills et al., 2019, van 
Hecke et al., 2013) 





(Dong et al., 2018, Larsson et al., 2017, 
Eggermont et al., 2014, Fowler-Brown et 
al., 2013, Ray et al., 2011) 
(Mills et al., 2019, van 





(Murata et al., 2019, Hirase et al., 2017, 
Fowler-Brown et al., 2013 
(Mills et al., 2019, van 







(Larsson et al., 2017, Dragioti et al., 
2017, Blågestad et al., 2012, Chen et al., 
2011) 
(Mills et al., 2019, van 
Hecke et al., 2013) 
Nutrition High glycaemic diet 
Excessive consumption of red 
meat 
 (Mills et al., 2019, van 




Full- or partial-time worker 





 (Mills et al., 2019, van 








 (Mills et al., 2019, van 
Hecke et al., 2013) 
Education No formal education 
Primary level education/ 
Elementary School 
Secondary level of 
education/Middle  
High school 




(Murata et al., 2019, Dong et al., 2018, 
Eggermont et al., 2014, López-Lopez et 
al., 2014, Fowler-Brown et al., 2013, 






 (Mills et al., 2019, van 










This scoping review identified a pool of fifty-nine biopsychosocial factors associated with chronic pain 
from nineteen primary quantitative studies on pain in older persons and two narrative reviews from the general 
population. 
The biological factors identified were gender, age, medical history, surgical history, history of 
trauma/interpersonal violence/injury, heritable factors, number of locations and presence of pain. There was 
no disputing that the literature had repeatedly found that the incidence of chronic pain is much higher in 
females. It was also noted that an increase in age resulted in a higher prevalence of chronic pain. From the 
scoping review, thirteen diseases associated with chronic pain were identified. Multi-site incidence is more 
prevalent than the primary site incidence Evidence shows that older age and acute pain severity can be a 
predictive factors of chronic pain. 
 The psychological factors identified were mental health which was sub factored into anxiety, 
depression, and other mental health diagnoses. There was strong evidence to suggest that mental health was 
associated with chronic pain in older adults. 
 The social factors identified were substance use, BMI, physical activity/exercise, sleep, nutrition, 
employment status and occupation status, socioeconomic background, education, ethnicity, and cultural 
background. While alcohol misuse, smoking and drug abuse were described as factors associated with chronic 
pain, the evidence was debatable. There is an increased risk of developing chronic pain associated with being 
underweight, overweight, and obese in older populations. Physical activity reduced the risk of chronic pain 
progression, and increased physical activity prevented increased pain intensity. There is a clear association 
with poor sleep quality due to insomnia, sleep apnoea or restless leg syndrome contributing to the development 
and maintenance of chronic pain. From the empirical evidence, the importance of proper nutrition is reflected 
in improving chronic pain symptoms. Employment status is another important factor, as unemployed and 





as an inverse relationship exists between education level and the presence of chronic pain. Ethnicity plays an 
influential role in analysing chronic pain as it results in different beliefs or perceptions about pain  
 Some of the factors identified in this scoping review have emerged from data within large 
epidemiological studies. Others come from smaller cross-sectional studies, with conflicting findings noted in 
some areas, such as smoking, BMI, and education. The decision was taken to include all emerging factors as 
this review aimed to generate an item pool. It is recommended to go broad initially (DeVellis, 2003). Thus, 
the purpose of the Delphi study is to distil and refine factors of most importance. Being too narrow in the 
instrument's initial phases, development might lead to the omission of crucial factors early in the process 
(DeVeillis, 2003). 
 The study's first objective has been achieved by conducting a scoping review to identify the factors 
associated with chronic pain in the older (ageing) population. Chapter four presents the methodology utilised 
for a modified e-Delphi study to identify the biopsychosocial factors for chronic pain in older adults to inform 














Chapter Four: Methodology 
Introduction 
This chapter discusses the Delphi technique and the appropriateness of the method and design for this 
current study. The study aims to determine the biopsychosocial factors for chronic pain in older adults to 
inform the development of a risk appraisal checklist for use in LTC. Firstly, the aim was achieved by 
conducting a scoping review of the literature on biopsychosocial factors associated with chronic pain in the 
older (ageing) population (Chapter Three) and secondly completing a modified e-Delphi study with an expert 
panel to establish a final pool of biopsychosocial factors of chronic pain in older adults. This chapter will 
focus on the development of the modified e-Delphi study. 
4.1 Research Design 
 The main approaches to research methodologies are qualitative, quantitative, and mixed methods 
(Polit and Beck, 2010). The central principle of qualitative research is on words signified in speech or text 
(Queirós et al., 2017, Polit and Beck, 2010). In contrast, quantitative research concentrates on numbers 
typically exemplified in statistics (Queirós et al., 2017, Polit and Beck, 2010). Mixed methods research is 
qualitative and quantitative; this is collected and analysed and used for many purposes, including the 
development of high-quality instruments (Polit and Beck, 2010). A Delphi technique is qualitative, but studies 
vary according to purpose and design (Keeney et al., 2011). 
4.1.1 Delphi Method  
The Delphi technique is a well-established method that aims to gather information from expert 
respondents in their relevant area of expertise on a complex subject to achieve consensus agreement within a 
group of diverse, knowledgeable advisors (Fletcher et al., 2019, Gijssel et al., 2018, Lloyd and Stirling, 2015, 
Hsu and Sandford, 2007). The Delphi method is widely applied in nursing research (Jorm, 2015, Keeney et 
al., 2011, de Meyrick, 2003). In this study, while information on the factors associated with chronic pain is 





Delphi method is useful for answering questions that were not amenable to experimental methods (Jorm, 
2015), such as in this instance. Therefore, this Delphi required experts in their relevant areas to address the 
prioritisation and identification of biopsychosocial factors through a series of rounds. Further rounds of 
questionnaires confirm the answers given, request additional responses, and determine the ranking or obtain 
consensus agreement about the given responses' accuracy or use (Camp et al., 2015). The evident 
characteristics make the Delphi technique unique (Fletcher et al., 2019, Jorm, 2015, Keeney et al., 2011). This 
Delphi procedure has been used widely in previous studies in development of clinical tools (Mackway-Jones 
and Mackway-Jones, 2019, Han et al., 2019, Paek et al., 2018, Chen et al., 2016, Xie et al., 2015, Ospina et 
al., 2007). 
4.2 The Characteristics of a Delphi Study 
A Delphi study's characteristics are anonymity, controlled feedback from interaction, and statistical group 
response (Fletcher et al., 2019, Yousuf, 2007, Hsu and Sandford, 2007). Anonymity is the equal opportunity 
for each expert to respond impartially to other experts' influence (Keeney et al., 2011). Controlled feedback 
from the interaction allows communication and a significant reduction in disagreement among the experts 
(Yousuf, 2007, Hsu and Sandford, 2007). Statistical group response is when the group opinion is defined as a 
statistical average of the individual members' final views. Every group member's view is reflected in the final 
group response (Yousuf, 2007, Hsu and Sandford, 2007). 
4.3 Advantages and Disadvantages of Delphi Study 
A Delphi method has many advantages that can benefit the study (Hsu and Sandford, 2007). Interesting, 
the advantages of a Delphi study can also transpire to be the disadvantages (Keeney et al., 2011). For 
example, communication is anonymous, which is advantageous to this type of methodology, but then there 
is the argument that it can be disadvantageous in explaining and discussing the topic in-depth with other 
experts. One of the main objectives of carrying out a Delphi method is to overcome the disadvantages 





Table 3: Advantages and Disadvantages of Delphi Study 
Advantages Disadvantages 
1) Chosen experts are from their areas of scientific 
expertise and their clinical experience in the field 
(Berger et al., 2019, Camp et al., 2015, Yousuf, 
2007). 
 
2) Communication is anonymous, which reduces the 
likelihood of confrontation or swaying of group 
opinion by a persuasive individual (Berger et al., 
2019, Camp et al., 2015, Yousuf, 2007). 
 
3) Less of the experts' time is wasted by travelling 
and engaging in long meetings (Berger et al., 2019, 
Camp et al., 2015, Yousuf, 2007) compared to other 
types of data collection interviews and observation 
studies or focus groups. 
 
4) There are multiple restatements by all individuals 
and a more comprehensive feedback process (Hsu 
and Sandford, 2007). 
 
5)The studied topic can benefit from collective 
judgments that are subjective (Fletcher et al., 2019, 
Gijssel et al., 2018 
1) Low response rates and attempts to maintain 
robust feedback can be a challenge if a particular 
portion of the subjects discontinues their responses 
during the Delphi process; the quality of information 
obtained could be discounted or critically scrutinised 
(Yousuf, 2007, Hsu and Sandford, 2007). 
 
2) Taking a portion of time to participate in the 
Delphi process successively, is unavoidable, and 
numerous days or weeks may pass between rounds 
(Yousuf, 2007, Hsu and Sandford, 2007). 
 
4.4 Types of Delphi Designs 
There are ten types of Delphi designs available (Hasson and Keeney, 2011) (see Table 4 for types of 
Delphi designs). The Delphi design criteria are chosen based on questionnaire administration to the experts 
and the rounds design. The Delphi design chosen for this study is a mixture of two types; 1) Modified and 2) 
e-Delphi. A modified design is where the panel is provided with pre-selected items drawn from various 
sources, and the experts are asked to consider their responses (Hasson and Keeney, 2011). The e-Delphi is 
administrated via email or an online web survey and can be useful when the experts involved cannot come 
together because of geographical separation (Hasson and Keeney, 2011) or during a pandemic. The study aims 





The modified e-Delphi method was deemed an appropriate method for this study because it provides a 
standardised procedure for collecting and refining group opinion using e-methods and does not draw on the 





Table 4: Types of Delphi's Designs (Source: Hasson and Keeney, 2011, p. 1697) 
Design Type  Aim Target panellists Administration Number of 
rounds  
Round 1 design 
Classical   To elicit opinion and gain consensus Experts selected based on the aims 
of the research 
Traditionally postal Employs 
three or more 
rounds 
Open qualitative first round, to 
allow panellists to record responses 
Modified  Aim varies according to project design, from 
predicting future events to achieving 
consensus 
Experts selected based on the aims 
of the research 
Varies, postal, online etc. May employ 
fewer than 
three rounds 
Panellists provided with pre-
selected items, drawn from various 
sources, within which they are 
asked to consider their responses 
Decision  To structure decision-making and create the 
future rather than predicting it 
Decision-makers selected 
according to hierarchical position 
and level of expertise 
Varies Varies  Can adopt a similar process to 
classical Delphi 
Policy  To generate opposing views on policy and 
potential resolutions. 
Policymakers selected to obtain 
divergent opinions 
Can adopt several formats, including bringing 
participants together 





To elicit opinion and gain consensus Experts selected based on the aims 
of the research 
Use of computer technology that panellists use 
in the same room to achieve consensus in real-
time rather than post 
Varies  Can adopt a similar process to 
classical Delphi 
e-Delphi The aim can vary depending on the nature of 
the research 
Expert selection can vary 
depending on the aim of the 
research 
Administration of Delphi via email or an online 
web survey 
Varies  Can adopt a similar process to 
classical Delphi 
Technological  Aim varies according to project design, from 
predicting future events to achieving 
consensus 
Experts selected based on the aims 
of the research 
Use of hand-held keypads allowing responses 
to be recorded and instant feedback provided 
 Can adopt a similar process to 
classical Delphi 
Online  Aim varies according to project design, from 
predicting future events to achieving 
consensus 
Experts selected based on the aims 
of the research 
Implementation of the technique on any online 
instrument such as a chat room or forum. 
Varies  Can adopt a similar process to 
classical Delphi 
Argument  To develop relevant arguments and expose 
underlying reasons for different opinions on a 
specific single issue 
Panellists should represent the 
research issue from different 
perspectives 
Varies Varies  Can adopt a similar process to 
modified Delphi, i.e., first round 
involves expert interviews 
Disaggregating 
policy  
Constructs future scenarios in which panellists 
are asked about their probable and the 
preferable future 
Expert selection can vary 
depending on the aim of the 
research 






4.5 Modified e-Delphi Procedure   
Chen et al. (2016) proposed a four-phase process when employing a Delphi to develop 
a quality instrument. These phases include identifying an expert panel, generating initial 
factors, and identifying the final factors and instrument development (Figure 4) (Chen et al., 
2016). Given the synergies between this study and Chen, the first three phases were adapted to 
guide this study. Figure 4 is a visual representation of each of the phases. 
 
Figure 4: Process of Development (Chen et al., 2016) 
4.5.1 Phase 1: Identification of an Expert Panel 
Expert panel sample sizes range from 10 to 27 (Mackway-Jones and Mackway-Jones, 
2019, Fletcher et al., 2019, Ekeroma et al., 2016, Jorm, 2015, Camp et al., 2015). Lloyd and 
Stirling (2015) recommend having a large pool of experts, as there is a high dropout rate. Due 
to the considerable time spent completing each round and the potential participants needed to 
be informed of the procedure during recruitment, thus reducing attrition. In this regard, 35 
experts were invited to take part in this study.  
These experts were identified using the following three strategies: 
1. A Google search of the key authors from the papers included in the scoping review. 





3. Connections with a nursing research society (Sigma Theta Tau International).  
All participants were identified using the following criteria: (1) qualified as senior or 
associate academic/professional title, (2) minimum of five years of experience in relevant 
fields, and (3) have an interest and willingness to participate in the study.  
4.5.2 Phase 2: Generation of Initial Factors 
The most common methods to generate initial factors for a modified e-Delphi is through 
the literature or interviews (Berger et al., 2019, Gijssel et al., 2018, Ekeroma et al., 2016, Jorm, 
2015, Camp et al., 2015). In this regard, a scoping review of the literature was undertaken to 
create a list of the initial factors (see chapter 3).  There was a total of fifty-nine biopsychosocial 
factors identified from the empirical literature. These factors were used to inform the 
development of the round one questionnaire (Appendix 11). 
4.5.3 Phase 3: Identification of the Final Important Biopsychosocial Factors  
 The Delphi technique is used to achieve consensus on the most important factors 
generated from the literature. The purpose was to obtain a general agreement through statistical 
analysis among the experts on the most important factors for inclusion in developing the risk 
appraisal checklist and identifying new and emerging factors from the panel. Many Delphi 
studies use certain agreement levels to calculate consensus among experts within different 
rounds (Heiko, 2012, Ospina et al., 2007, Hsu and Sandford, 2007). Higher agreement rates 
allowed for a more accurate result to reach a consensus agreement (Chen et al., 2016). There 
is no specific accepted method for assessing consensus agreement in Delphi studies. The 





2012, Hsu and Sandford, 2007). For this study, a consensus agreement rate of 50% was applied 
for round one, median ≥4 for round 2 and ≥90% agreement for inclusion in round three (Han 
et al., 2019, Ward et al., 2014, Hart et al., 2014, Yap et al., 2014, Ryan et al., 2011, Hart et al., 
2009, Heiko, 2012, Okoli and Pawlowski, 2004). These consensus agreement rates are further 
discussed in the data analysis section. 
4.5.4 Phase 4: Quality Instrument Development  
Phase four incorporates instrument development, prototype drafting and testing of the 
Chronic Pain Risk Appraisal Checklist (C-PRAC), all of which was deemed beyond the scope 
of this research master's thesis. However, the final factors feeding-forward to the development 
of C-PRAC will be discussed in Chapter Six.  
4.6 Data Collection  
 This modified e-Delphi contained three rounds, each with its unique objective and 
associated analysis. The three rounds were distributed through the expert's emails with a link 
to the questionnaire. Appendix 11, 12, 13 presents the questionnaire for each of the three 
rounds. The questionnaire was developed and deployed using Google Forms. Google forms 
was the only online platform for data collection supported by University College Cork. For all 
rounds, a Likert scale was used to rate each factor. The Likert scale was developed to measure 
overall agreement (Polit and Beck, 2010). The scale was the same in round one and two but 
was altered in round three. This change is further discussed in detail in section 4.6.3. The 
experts had two weeks to complete the questionnaire, and there was a week between each 
round. An email was sent out to the experts halfway through the two weeks as a reminder to 





phone number in each round. The rationale for this was so that each experts' responses could 
be linked with each round. There was a week between each round to process data and prepare 
the next round of the questionnaire. Each of the separate rounds is discussed in detail below 
with Figure 5, providing an overall summary of data collection and analysis of each round.  
4.6.1 Data Collection of Round One  
The invitation email (Appendix 9) was sent out to the expert's email with a link to the 
round one questionnaire (Appendix 11). There were two objectives of round one 1) to measure 
consensus agreement of initial factors presented generated from the literature and 2) to identify 
new factors.  
The questionnaire in round one consisted of three parts:  
Section One: The demographics questions and unique identifier number from one round to the 
next. 
Section two: Likert scale of fifty-nine factors identified from the empirical evidence. The Likert 
scale ranged from 1 (very limited importance) to 5 (very important).    
Section Three: Open-ended questions to identify any other biopsychosocial factors that were 
not identified from the literature. 
 Descriptive statistics were conducted to examine the demographic information 
provided by the experts. The experts rated each factor on a 5-point Likert scale from 1 (very 
limited importance) to 5 (very important). They were also provided with the opportunity to 
comment on each factor that was presented. Descriptive statistics were carried out on the 





identified as important and very important together with the mean, SD, coefficient of variance, 
median, IQR and range (Paek et al., 2018, Heiko, 2012, Keeney et al., 2011, Hasson and 
Keeney, 2011). A consensus agreement in round one is greater than 50% (Han et al., 2019, 
Ward et al., 2014, Okoli and Pawlowski, 2004). The approach in round one to decide the level 
of consensus included sorting the experts' responses into highest consensus (between 90-
100%), high consensus (between 80 and 90%), moderate consensus (between 70 and 80%), 
mild consensus (between 60 and 70%) and low consensus (between 50 and 60%) (Meskell et 
al., 2014, Chang, 2007).  
 Section three was an open-ended question "From your expertise in this area, can you 
identify any other biopsychosocial factors associated with Chronic Pain that have not been 
presented?" Section two, "additional comments" and statements from section three, underwent 
thematic content analysis to identify and modify factors (Polit and Beck, 2010, Green et al., 
2007).  
4.6.2 Data Collection of Round Two  
Three weeks after the Delphi started, an email was sent to all the expert panel with a link 
to round two questionnaires (Appendix 12). There were two objectives of round two, 1) reduce 
the biopsychosocial factors through a consensus agreement 2) measure stability between round 
one and two. 
The questionnaire in round two consisted of one part:  
Section One: Sixty-three biopsychosocial factors were presented with a Likert scale in the 





Round two was presented using the same format as round one, i.e., a 5-point Likert 
scale. In this round the experts were also provided with the group mean for each factor. 
Presenting the mean offered the experts a chance to revise the importance of factors considering 
the group's opinions (Ospina et al., 2007).  
 Consensus agreement in round two was set as median ≥4 (Heiko, 2012). Median was 
chosen above mean as the data were highly skewed in distribution (Keeney et al., 2011). The 
median for round two was the ideal indicator of central tendency to describe the statistical 
group responses (Heiko, 2012, Holey et al., 2007). Stability was measured using Kappa 
statistics, as it can be a more reliable indicator of consensus (Vanbelle, 2016, Heiko, 2012, 
Keeney et al., 2011, Holey et al., 2007). This is further discussed in the data analysis section 
4.7.1.  
4.6.3 Data Collection of Round Three  
An email was sent out to the all expert's email with a link to the round three 
questionnaires (Appendix 13). The objective for this round slightly differed as there was a 
requirement to refine the factors further. The format was changed, and experts were requested 
to indicate 'Include' or 'Delete' or 'Modify' for each factor. This distilled method is advocated 
for when large numbers of items or factors remain (Chen et al., 2016). This final round allowed 
the experts to identify the factors that they understood to be essential for the final pool of 
biopsychosocial factors of chronic pain in older adults. They could also offer an opinion on 
how the wording of a factor could be modified.  If they identified that a factor needed to be 
modified, they were asked to comment on why and offer alternative phrasing. 





Section One: Fifty-one biopsychosocial factors were presented with a Likert scale in the 
questionnaire. The Likert scale presented from 1 (include), 2 (delete) and 3 (modify). 
The consensus for inclusion was set at 90% or more (Hart et al., 2014, Yap et al., 2014, 
Ryan et al., 2011, Hart et al., 2009). This process's outcome was a list of factors with a very 
high consensus and stability level (Jorm, 2015, Hart et al., 2014). This procedure of having a 
high agreement rate has been used widely in previous studies (Hart et al., 2014, Yap et al., 
2014, Ryan et al., 2011, Hart et al., 2009), particularly where there is the clinical relevance or 
application of the knowledge required. 
4.7 Data Analysis 
The analysis of this modified e-Delphi study had two main goals: to establish consensus 
agreement and assess stability. Heiko (2012) carried out an extensive literature review and 
identified and classified fifteen ways to measure consensus and/or stability in detail for Delphi 
studies. The six measures chosen for this study for consensus agreement and stability are 
deliberated in the following section. 
4.7.1 Quantitative Data Analysis  
Quantitative data analysis examines the consensus agreement and stability in this study.   
Consensus agreement  
Consensus agreement measurement is considered an essential element of the Delphi 
analyses and data interpretation (Heiko, 2012, Keeney et al., 2011, Holey et al., 2007). The 
main statistics used in Delphi studies are measures of central tendency (percentage of 
agreement, mean, median and mode), and level of dispersion (interquartile range (IQR), range, 





2011, Hasson and Keeney, 2011). The central tendency is analysed with one or more dispersion 
measures that indicate the spread of scores (Heiko, 2012). Descriptive statistics included in the 
results include mean, median, SD, coefficient of variance, IQR and range. The median and IQR 
were favoured in a Likert-type scale rather than mean and SD (Heiko, 2012, Keeney et al., 
2011). IQR and median were favoured because they were commonly accepted as an objective 
and rigorous way of determining consensus and indicating the experts' convergence of 
judgment (Heiko, 2012, Keeney et al., 2011). The IQR measures the median's dispersion, and 
an IQR of 1 or less is usually found to be an appropriate consensus indicator for 4- or 5-point 
scales (Heiko, 2012). Each round analysis of responses included descriptive statistics; the 
percentage of each response on the scale, percentage agreement of level of importance, mean, 
SD, coefficient of variance, median, IQR and IQR value. Table 6 provides an overview of the 
qualitative measures used in this study. The consensus agreement rate for each of the rounds 
includes> 50% was applied for round one, median ≥4 for round 2 and ≥90% agreement for 
inclusion in round three (Han et al., 2019, Ward et al., 2014, Hart et al., 2014, Yap et al., 2014, 
Ryan et al., 2011, Hart et al., 2009, Heiko, 2012, Okoli and Pawlowski, 2004). 
Stability  
Stability is so important to measure that it can be a more reliable indicator of consensus 
(Keeney et al., 2011). Stability refers to the "within-subject" level of agreement in the expert's 
responses in two rounds (Vanbelle, 2016, Keeney et al., 2011, Chaffin and Talley, 1980). The 
weighted Kappa analyses the level of agreement of factors between rounds rather than an 
agreement between participants (Heiko, 2012, Holey et al., 2007). A weighted Kappa behaves 
more like a measure of association than an agreement index (Vanbelle, 2016, Holey et al., 





requirements for a weighted kappa. Thus, the cross tabs were analysed on SPSS and then were 
transferred to online kappa software (http://vassarstats.net/kappa.html). The difference is 
explained on a -1 to +1 scale, where 1 is a perfect agreement, 0 is expected by chance, and 
negative values indicate disagreement (Heiko, 2012, Viera and Garrett, 2005, Seigel et al., 
1992, Fleiss, 1981). The interpretation of Kappa Values can be seen in Table 5, and this 
interpretation is discussed in Chapter five. The coefficient of variance is a standardised 
measurement of dispersion and useful for comparing distributions; it is the SD divided by the 
mean (Heiko, 2012). The coefficient of variance measures stability and checks for changes; 
ideally, it would decrease from round to round (Heiko, 2012). The goal of stability here is to 
assess the stability of the experts rather than the individual factor. See Table 6 for all 
quantitative measures that were used to analyse the data. 
Table 5: Interpretation of Kappa (Heiko, 2012, Viera and Garrett, 2005, Seigel et al., 1992, 
Fleiss, 1981). 
Kappa Agreement 
Less than chance agreement < 0 
Slight agreement 0.01–0.20 
Fair agreement 0.21– 0.40 
Moderate agreement 0.41–0.60 
Substantial agreement 0.61–0.80 
Almost perfect agreement 0.81–0.99 
 
The statistical analyses of the quantitative data were performed using SPSS version 21.0 








4.7.2 Qualitative Data Analysis  
 The detailed qualitative data analysis and how thematic content analysis was achieved 
are discussed in the following section.  
Thematic Content Analysis  
One of the sections in round one contained an open-ended question. The expert's 
responses were analysed using thematic content analysis (Ward et al., 2014, Hasson and 
Keeney, 2011) to identify any new and emerging factors for consideration. This type of analysis 
is known as thematic content-coding, thematic data analysis or thematic content analysis, and 
all indicate the same thing (Keeney et al., 2011, Polit and Beck, 2010, Green et al., 2007). 
Thematic content analysis is organising qualitative data (Polit and Beck, 2010, Green et al., 
2007). It fundamentally reduces large volumes of data and converts it into manageable units 
(Polit and Beck, 2010, Green et al., 2007). A systematic analysis of the comments was 
conducted using a four-step process (Green et al., 2007). The steps included 1) immersion of 
the data, 2) coding of comments, 3) creating categories or themes, and 4) identification of 
subthemes (Ward et al., 2014, Green et al., 2007). There were clear themes that evolved, and 
these themes were further divided into subthemes (Camp et al., 2015, Keeney et al., 2011). 
These subthemes were reorganised into factors before being represented to the experts for 








Table 6: Overview of the Data Analysis used in this Modified e-Delphi. 
Quantitative analysis of the Modified e-Delphi 
1. Percentage of response rates of each factor, 
2. Percentage of each factor identified to be important and very important, 
3. Mean and Standard Deviation (SD), Coefficient of Variance 
4. Median, Interquartile range (IQR) and range, 
5. Weighted Kappa (K) values 
Qualitative analysis of the Modified e-Delphi 
1. Thematic content analysis 
 
 






"Ethics is a system of moral values that is concerned with the degree to which research 
procedures adhere to professional, legal and social obligations to the study participants" (Polit 
and Beck, 2010, p. 553). Good research practices are founded on important principles of 
research integrity (ALLEA, 2017). Researchers have a responsibility to act ethically, preserve 
the confidentiality of the study participants and their responses, and above all, do no harm 
(Gray, 2019, Houghton et al., 2010). Ethical research is essential for generating credible and 
trustworthy knowledge for evidence-based practice (Gray, 2019). Researchers should be 
guided with their commitment to the practical, ethical, and intellectual challenges fundamental 
in research. These principles are reliability, honesty, respect, and accountability (ALLEA, 
2017). Ethical approval was granted by the Social Research Ethics Committee at University 
College Cork in May 2020. See approval email (Appendix 14). 
4.8.1 Informed Consent 
 Informed consent is an ethical principle that requires researchers to obtain voluntary 
participation in a study after informing them of possible consequences and benefits (Polit and 
Beck, 2010). Informed consent entails that information is provided to the participant about the 
opportunity to participate in the study (Gray, 2019, Polit and Beck, 2010, Houghton et al., 
2010).  
Elements to informed consent include. 
1. Disclosure - to explain the study's purpose and the benefits and possible risks of the 





2. Comprehends- understands the study's aim and objectives (Gray, 2019, Polit and Beck, 
2010, Houghton et al., 2010). 
3. Competence- autonomous person cable of understanding the proposed research's 
benefits and risks and competent to consent (Gray, 2019, Polit and Beck, 2010, 
Houghton et al., 2010). 
To adhere to informed consent principles, an invitation email was sent to the potential 
participants with information about what to expect during the study, the study purpose, the 
ability to withdraw and information on data storage. A link was provided within the email to 
the questionnaire, where an information screen was provided (Appendix 10). At the end of the 
screen, the participant was invited to click proceed, which indicated consent to take part. If an 
expert decided to withdraw from the study before, during, or after data collection ended, they 
were requested to email the researcher.  If an expert withdrew from the study, no penalty or 
loss of benefit to the individual would occur and was explicitly stated.   
4.8.2 Confidentiality 
Study participants have the right to expect that any data they provide will be kept in the 
strictest confidence (Houghton et al., 2010, Polit and Beck, 2010). Each expert in the study 
completed a confidentiality agreement after completing the consent (Gray, 2019, Houghton et 
al., 2010). The confidentiality agreement suggested an expert would not disclose confidential 
or proprietary information about the study or a third party without the researcher's written 
approval (Gray, 2019, Houghton et al., 2010). Any association between the study experts and 
individual responses remained confidential, known only to the researcher.  





An internet-based location for data collection and analysis needs a secure link between 
the researcher and the expert. Quantitative data were stored on an excel sheet, transferred to 
SPSS, and saved on a password encrypted personal laptop. At the end of the study, as per the 
Universities data protection policy, data will be passed on to the supervisors to store in UCC 
for ten years in line with university data protection and management policy.  
Summary  
   The Delphi technique is a well-established methodology that meets this study's aim to 
determine the biopsychosocial factors for chronic pain in older adults in LTC. The Delphi 
design chosen was a modified e-Delphi as it was deemed most appropriate as it provides a 
standardised procedure for collecting and refining the expert's opinion. Chen et al. (2016) 
recommended a four-phase process when employing a Delphi to develop a quality instrument. 
In this study, three out of the four phases were completed and achieved. The phases included 
identifying the expert panel (the criteria identified above), generating initial factors through the 
scoping review, and identifying the final important biopsychosocial factors. 
The modified e-Delphi included three rounds of data collection. Round one contained 
three sections. Section one included demographics questions, and section two consisted of a 
Likert scale of fifty-nine factors identified from the empirical evidence. The Likert-type scale 
ranged from 1 (very limited importance) to 5 (very important) for each factor. Section three 
was an open-ended question to identify any other biopsychosocial factors that were not 
identified from the literature. Descriptive statistics and thematic content analysis were carried 
out to identify the biopsychosocial factors that reached a consensus agreement. A consensus 






In round two, the experts were provided with the group mean from round one of each 
factor. Only items with a median score of ≥ 4 were included to proceed into the third and final 
round. The stability in round one and two will be observed using the weighted Kappa statistic 
(Heiko, 2012, Keeney et al., 2011, Holey et al., 2007). Further distilling and refinement of the 
factors were required, so the format was changed in round three. The consensus agreement for 
inclusion was that the factor had to achieve 90% or more (Hart et al., 2014, Yap et al., 2014, 
Ryan et al., 2011, Hart et al., 2009). Both quantitative and qualitative approaches to analysis 
will be conducted, including measures of central tendency (percentage of agreement, mean, 
median and mode), and level of dispersion (interquartile range (IQR), range, standard deviation 
(SD), coefficient of variance) and thematic content analysis. The results of each round are 















Chapter Five: Results 
Introduction 
This chapter describes the results of a three-round modified e-Delphi study. The first 
section is a description of the demographic data collected from the participating Delphi expert 
panel. It will be followed by a presentation of the results from each of the three rounds. The 
chapter concludes by identifying the biopsychosocial factors that achieved consensus 
agreement and stability.  
5.1 Delphi Expert Panel Response Rate  
A total of twenty-three out of thirty-five (65.71%) experts invited completed at least 
one of the rounds. Nineteen experts participated in round one. A total of fifteen completed 
round two (78.9%), and thirteen (68.4%) contributed to round three. Eleven experts completed 
all three rounds. Table 7 provides an overview of the respondent's participation in each round, 
with each of their anonymous identifier numbers. Appendix 17 is an example of how expert’s 
data was extracted to analyse responses in each round. Three participants completed the 
questionnaire twice in either round two or three; their first response was taken to be included 
in data analysis. One participant in round three was a new expert, and their data were not 
included as they did not contribute to a minimum of two rounds. The unique link to each round 
was sent out to the thirty-five experts.  
Table 7: Expert Panel Participation Per Round  
Participants anonymous 
identifier 
Round 1 Round 2 Round 3 
8426 √ √ √ 
0222 √ - - 
9438 √ √ √ 
4457 √ - √ 





6356 √ √ √ 
7669 √ √ - 
9867 √ √ √ 
8677 √ √ - 
9447 √ √ √ 
0024 √ √ - 
3244 √ √ √ 
5516 √ √ √ 
3957 √ √ √ 
4799 √ - - 
7716 √ √ - 
8295 √ √ √ 
5131 √ - - 
8611 √ √ √ 
5323 - √ √ 
3065 - √ - 
6764 - - √ 
Total responses 19 17 15 
Completed the questionnaire 
twice 
0 2 1 
Invalid responses 0 0 1 
Included in the study 19 15 13 
 
5.2 Demographic Data of Expert Panel  
The demographic information of the nineteen experts that participated in the first round 
is presented in Table 8. The expert panel consisted of ten females (52.6%) and nine males 
(47.4%). The majority (73.6%) of the expert panel were between 41 and 60 years of age. The 
most common profession was nurse (36.8%), followed by doctor and researcher (n=4). The 
other professions included psychologist, professor, and nurse practitioner. The experts' 
expertise was chronic pain (78.9%) or gerontology (31.6%) inclusion of dementia expertise. 
The other areas of expertise mentioned included perioperative nursing, acute and cancer pain, 
primary care, and psychiatry. Most of the experts (68.4%) had greater than 21 years of 
experience in their field. There was a total of eight countries represented, giving a desirable 





and the United Kingdom (n=2), Brazil, Scotland, South Korea, and Thailand (n=1, 
respectively). See Table 8 for more details relating to the demographic information of the 
experts.  
Table 8: Demographic Data (n=19) 
Demographic Detail Frequency Percentage 
Gender 
Female 10 52.6% 
Male 9 47.4% 
Age 
31-40 years 2 10.5% 
41-50 years 7 36.8% 
51-60 years 7 36.8% 
>61 years 3 15.8% 
Profession 
Lecturer 1 5.3% 
Doctor (medical) 4 21.1% 
Nurse 7 36.8% 
Researcher 4 21.1% 
Other 3 15.8% 
Area of expertise 
Chronic Pain 15 78.9% 
Gerontology 6 31.6% 
Instrument development 5 26.3% 
Other 5 26.3% 
Length of Time registered in profession/speciality 
<5 years 1 5.3% 
6-10 years 2 10.5% 
11-15 years 3 15.8% 
>21 years 13 68.4% 
Country 
Brazil 1 5.3% 
Canada 2 10.5% 
Ireland 3 15.8% 
Scotland 1 5.3% 
South Korea 1 5.3% 
Thailand 1 5.3% 
United Kingdom 2 10.5% 





5.3 Round One  
Round one data collection occurred from May 2020 to June 2020. A total of fifty-nine 
biopsychosocial factors were presented in the questionnaire. Twenty-eight factors in the 
biological domain, three factors in the psychological domain and twenty-eight in the social 
domain.  
5.3.1 Descriptive Statistics; Agreement of Item Importance 
The analysis of responses included descriptive statistics; the percentage of each 
response on the scale, percentage agreement of level of importance, mean, SD, coefficient of 
variance, median, IQR and IQR value.  
 The percentage (50% or greater) was used to determine the consensus agreement level 
for round one (Han et al., 2019, Ward et al., 2014, Okoli and Pawlowski, 2004). As in previous 
studies utilising the Delphi method, it was determined that an agreement of 50% or greater 
would show consensus agreement. Fifty (84.7%) biopsychosocial factors achieved a 50% or 
greater agreement of factor importance. Nine factors presented less than 50% agreement of 
importance. Table 9 provides an overview of all the factors results in each of their domains.  
Thirteen factors achieved the highest consensus between 90-100% agreements of factor 
importance. Eight out of the thirteen factors achieved 100% consensus agreement, including 
arthritis, lower back pain, fibromyalgia, trauma, injury, anxiety, obese BMI >30 and insomnia. 
The other five factors that achieved the highest consensus of 94.7% included MS, interpersonal 
violence, multiple sites, presence of acute pain and depression. There were seven factors with 
high consensus (between 80 and 90%); these included age groups 65-85+ years, female, illness, 





moderate consensus (between 70 and 80%). These factors included hyperuricemia/gout, 
shingles, one primary location, other mental health diagnoses, smoking, drug abuse, high 
glycaemic diet, no formal education, intestinal diverticulitis, carpal tunnel syndrome, breast 
cancer surgery, heredity, alcohol misuse, overweight BMI >25, restless leg syndrome, manual 
labour, primary level education/ elementary school and cultural background. There were seven 
factors with mild consensus (between 60 and 70%), including IHD, diabetes, male, GORD, 
sleep apnoea, unemployed and ethnicity. Four factors with low consensus (between 50 and 
60%) included hernia repair, sedentary worker, high socioeconomic status, and secondary level 
education/middle and high school.  
The factors with less than 50% agreement of importance, for example, are house or 
domestic worker, retired, excessive consumption of red meat, full- or partial-time worker, third 
level education/university/ undergraduate, further education/ postgraduate and hysterectomy 
were excluded, except for COPD and a BMI <18.5 (COPD and BMI were a data entry error 
going from round one to two, this was rectified from round two to three). 
The fifteen factors removed from progressing into round two were based on the 
following criteria: firstly, from comments and recommendations made by the experts in the 
open-ended sections and secondly, if they had less than 50% agreement level of importance. 
The fifteen factors that were deleted included illness, interpersonal violence, heredity, one 
primary location, presence of acute pain, other mental health diagnoses, sleep apnoea, full- or 
partial-time worker, house, or domestic worker, retired, primary level education, elementary 
school, secondary level education/middle and high school education, third level 





The results are presented in Table 9 and the evolution of the factors from round to round 





Table 9: Round One Results 








Mean SD Coefficient of 
variance 
Median IQR IQR 
value 
% % % % % % 
Biological 
Gender Female 0 5.3 10.5 36.8 47.4 84.2 4.26 0.87 0.2 4 (4-5) 1 
Gender Male 0 5.3 26.3 42.1 26.3 68.2 3.89 0.88 0.23 4 (3-5) 2 
Age 65-74 years 0 0 15.8 42.1 42.1 84.2 4.26 0.73 0.17 4 (4-5) 1 
Age 75-84 years 0 0 10.5 36.8 52.6 89.5 4.42 0.69 0.16 5 (4-5) 1 
Age 85+ years 0 0 15.8 21.1 63.2 84.2 4.47 0.77 0.17 5 (4-5) 1 
Arthritis 0 0 0 21.1 78.9 100 4.79 0.41 0.09 5 5 0 
Illness 0 0 10.5 36.8 52.6 89.5 4.42 0.69 0.16 5 (4-5) 1 
Lower Back Pain 0 0 0 15.8 84.25 100 4.82 0.37 0.08 5 5 0 
Ischemic Heart Disease IHD 0 15.8 15.8 52.6 15.8 68.4 3.68 0.94 0.26 4 (3-4) 1 
Hyperuricemia/Gout 0 5.3 15.8 36.8 42.1 78.9 4.16 0.89 0.21 4 (4-5) 1 
Intestinal Diverticulitis 5.3 5.3 15.8 52.6 21.1 73.7 3.79 1.03 0.27 4 (3-4) 1 
Gastritis/Gastric Oesophageal Reflux Disease 
GORD 
0 10.5 26.3 42.1 21.1 63.2 3.74 0.93 0.25 4 (3-4) 1 
Multiple Sclerosis MS 0 0 5.3 42.1 52.6 94.7 4.47 0.61 0.14 5 (4-5) 1 
Shingles 5.3 0 15.8 36.8 42.1 78.9 4.11 1.04 0.25 4 (4-5) 1 
Fibromyalgia 0 0 0 10.5 89.5 100 4.89 0.35 0.07 5 5 0 
Diabetes 0 10.5 21.1 36.8 31.6 68.4 3.89 0.99 0.25 4 (3-5) 2 





Chronic Obstructive Pulmonary Disease COPD 0 15.8 36.8 31.6 15.8 47.4 3.47 0.96 0.28 3 (3-4) 1 
Breast Cancer Surgery 0 0 26.3 31.6 42.1 73.7 4.16 0.83 0.2 4 (3-5) 2 
Hysterectomy 0 21.1 47.4 21.1 10.5 31.6 3.21 0.91 0.28 3 (3-4) 1 
Hernia Repair 0 15.8 26.3 36.8 21.1 57.9 3.63 1.01 0.28 4 (3-4) 1 
Trauma 0 0 0 26.3 73.7 100 4.74 0.45 0.09 5 (4-5) 1 
Interpersonal Violence 0 0 5.3 21.1 73.7 94.7 4.68 0.58 0.12 5 (4-5) 1 
Injury 0 0 0 42.1 57.9 100 4.58 0.5 0.11 5 (4-5) 1 
Heredity 0 15.8 10.5 47.4 26.3 73.7 3.84 1.01 0.26 4 (3-5) 2 
One primary location 0 5.3 15.8 36.8 42.1 78.9 4.16 0.89 0.21 4 (4-5) 1 
Multiple Sites 0 0 5.3 26.3 68.4 94.7 4.63 0.59 0.13 5 (4-5) 1 
Presence of acute pain 0 0 5.3 21.1 73.7 94.7 4.68 0.58 0.12 5 (4-5) 1 








Mean SD Coefficient of 
variance 
Median IQR IQR 
value 
Psychological 
Anxiety 0 0 0 47.4 52.6 100 4.53 0.51 0.11 5 (4-5) 1 
Depression 0 5.3 0 21.1 73.7 94.7 4.63 0.76 0.16 5 (4-5) 1 
Other mental health diagnoses 0 0 21.1 42.1 36.8 78.9 4.16 0.76 0.18 4 (4-5) 1 








Mean SD Coefficient of 
variance 
Median IQR IQR 
value 
Social 
Smoking 0 10.5 10.5 36.8 42.1 78.9 4.11 0.99 0.24 4 (4-5) 1 
Alcohol misuse 0 5.3 21.1 36.8 36.8 73.7 4.05 0.91 0.22 4 (3-5) 2 
Drug abuse 0 5.3 15.8 42.1 36.8 78.9 4.11 0.87 0.21 4 (4-5) 1 
Underweight BMI <18.5 0 15.8 36.8 31.6 15.8 47.4 3.47 0.96 0.28 3 (3-4) 1 
Overweight BMI >25 0 0 26.3 52.6 21.1 73.7 3.95 0.7 0.18 4 (3-4) 1 
Obese BMI >30 0 0 0 42.1 57.9 100 4.58 0.5 0.11 5 (4-5) 1 





Insomnia 0 0 0 26.3 737 100 4.74 0.45 0.09 5 (4-5) 1 
Restless leg syndrome 0 5.3 21.1 47.4 26.3 73.7 3.95 0.84 0.21 4 (3-5) 2 
Sleep Apnoea 0 10.5 26.3 36.8 26.3 63.2 3.79 0.97 0.26 4 (3-5) 2 
Poor sleep hygiene 0 10.5 10.5 36.8 42.1 78.9 4.11 0.99 0.24 4 (4-5) 1 
High glycaemic diet 0 5.3 15.8 63.2 15.8 78.9 3.89 0.73 0.19 4 4 0 
Excessive consumption of red meat 0 10.5 47.4 36.8 0 42.1 3.37 0.76 0.23 3 (3-4) 1 
Full- or partial-time worker 5.3 10.5 42.1 26.3 15.8 42.1 3.37 1.06 0.31 3 (3-4) 1 
House or domestic worker 5.3 5.3 42.1 31.6 15.8 47.4 3.47 1.02 0.29 3 (3-4) 1 
Unemployed 5.3 5.3 26.3 21.1 42.1 63.2 3.89 1.19 0.31 4 (3-5) 2 
Retired 0 10.5 42.1 31.6 15.8 47.4 3.53 0.9 0.25 3 (3-4) 1 
Manual Labour 0 10.5 15.8 36.8 36.8 73.7 4 1 0.25 4 (3-5) 2 
Sedentary worker 0 10.5 36.8 31.6 21.1 52.6 3.63 0.95 0.26 4 (3-4) 1 
Low socioeconomic background 0 0 15.8 36.8 47.4 84.2 4.32 0.74 0.17 4 (4-5) 1 





5.3.2 Thematic Content Analysis  
In section two of the questionnaire, the experts identified other biopsychosocial factors 
associated with chronic pain that had not been identified from the literature.  The responses 
collected from this section were gathered and pooled for thematic analysis. The first step of 
this thematic analysis was arranging the comments/responses into the appropriate domain, 
either biological, psychological, or social. Then the comments/responses were analysed and 
linked with an appropriate factor. These factors included medical history, comorbidities, 
heritable factors, pain, communication, psychological, marital status, medication, and help-
seeking behaviours. These emerging factors and associated sub-factors were extensively 
discussed by the research team (supervisors and the research student), an agreement was 
reached to include twenty-one new sub-factors in round two. The new sub-factors presented to 
the experts in round two included types of MS, malignancy, headaches, muscle spasms, nerve 
damage, Lyme disease, orofacial pain, presence of a disability, endometriosis, psoriatic 
arthritis, joint stiffness, multiple comorbidities, family history of chronic pain, poorly 
controlled acute pain, presence of cognitive impairment, ability to self-report pain, post-
traumatic stress, social isolation/loneliness, bereavement, maladaptive beliefs, catastrophising 
personality, self-management and self-efficacy, married or civil union, widowed, 
chemotherapy medication, history of opioid use, poor access to health care. Figure 6 provides 
an overview of the number of rerated, modified, new or deleted factors in round one. It is a 
demonstration of the flow of the number of factors through each round. The number of factors 






Figure 6: Flowchart of Factors 
 
5.4 Round Two  
Round two data collection took place in June 2020. Questionnaire distribution occurred 
on the invitation email with a link to Google forms enclosed (Appendix 12).  A total of 
seventeen experts completed the questionnaire, and fifteen responses were included as two 
individuals completed the questionnaire twice; their first response was taken forward to data 
analysis. A total of sixty-three biopsychosocial factors were presented in the questionnaire. 





twenty-two in the social domain. The sixty-three factors group mean score from round one was 
shown to the experts. 
5.4.1 Factors Presented to the Expert Panel in Round Two  
Factors from round one was reviewed, and amendments were made based on 
recommendations from the experts about phrasing and merging factors. There were nine factors 
modified either by grouping factors or adding more detail to the factor. These modified factors 
included anxiety and depression being grouped as one, substance abuse was modified to 
incorporate alcohol misuse and/or drug abuse, overweight and obese were merged and 
categorised as obesity, and poor sleep hygiene and insomnia were also coupled. Subsequently, 
the experts advised that more detail and clarity should be provided on ethnicity, manual labour, 
and sedentary worker factors. To add more detail and clarity, ethnicity was bracketed with 
minority groups, whereas manual labour and sedentary worker were explained as a history of 
this type of work (see Appendix 16 for the evolution of the factors in each round).  
Sixty-three factors were presented to the expert panel in round two. The second 
questionnaire was developed by thirty-three factors rerated from round one, nine factors 
modified, and twenty-one new factors, resulting in a total of sixty-three factors presented to the 
experts.  
5.4.2 Descriptive Statistics: Agreement of Item Importance 
Round two results are presented in Table 10. The analysis of responses for round two 





agreement of level of importance, mean, SD, coefficient of variance, median, IQR and IQR 
value.  
The researcher calculated the median response for each statement and examined the 
consensus agreement level in biopsychosocial factors. The intent of the median calculation for 
the round two questionnaire responses was to identify the expert's general level of agreement 
or disagreement as a group for each biopsychosocial factor. The median value of 4 or greater 
signalled the expert's tendency toward an agreement with the factor (Heiko, 2012). A total of 
fifty-one factors achieved a median of ≥4. The median value of seventeen (26.9%) factors was 
5 (very important). These factors that achieved a median of 5 included age 75-84 years, 
arthritis, lower back pain, fibromyalgia, multiple comorbidities, trauma and/or accident, injury 
or fall, multiple sites, poorly controlled acute pain, anxiety and depression, post-traumatic 
stress, childhood physical/sexual abuse, catastrophising personality, exercise <30 minutes/day, 
poor sleep hygiene and/or insomnia, history of opioid use and poor access to healthcare. The 
median value of thirty-four factors was 4 (important). The factors that achieved a median of 4 
included female, age 65-74 years, age 85+ years, hyperuricemia/gout, MS, shingles, diabetes, 
carpal tunnel syndrome, headache, endometriosis, malignancy, presence of a disability, 
orofacial pain, breast cancer surgery, family history of chronic pain, presence of cognitive 
impairment, limited ability to self-report pain, social isolation/loneliness, bereavement, 
maladaptive beliefs, smoking, substance abuse (alcohol misuse and/or drug abuse, underweight 
BMI <18.5, obesity, restless leg syndrome, high glycaemic diet, unemployed, history of manual 
labour, no formal education, low socioeconomic status, ethnicity (minority groups), cultural 
background, widowed and chemotherapy medications. Twelve (19%) factors did not meet the 





diverticulitis, GORD, COPD, Lyme disease, hysterectomy, hernia repair, excessive 
consumption of red meat, history of sedentary work, high socioeconomic background and 





Table 10: Round Two Results 
 









Mean SD Coefficient 
of variance 
Median IQR IQR value 
% % % % % % 
Biological 
Gender Female 0 13.3 20 33.3 33.3 66.7 3.87 1.06 0.27 4 (3-5) 2 
Gender Male 0 20 40 33.3 6.7 40 3.27 0.88 0.27 3 (3-4) 1 
Age 65-74 years 0 6.7 6.7 53.3 33.3 86.7 4.13 0.83 0.2 4 (4-5) 1 
Age 75-84 years 0 6.7 6.7 33.3 53.3 86.7 4.33 0.9 0.21 5 (4-5) 1 
Age 85+ years 0 6.7 6.7 40 46.7 86.7 4.27 0.88 0.21 4 (4-5) 1 
Arthritis 0 0 0 26.7 73.3 100 4.73 0.45 0.1 5 (4-5) 1 
Lower Back Pain 0 0 0 26.7 73.3 100 4.73 0.45 0.1 5 (4-5) 1 
Ischemic Heart Disease IHD 0 26.7 33.3 26.7 13.3 40 3.27 1.03 0.31 3 (2-4) 2 
Hyperuricemia/Gout 0 6.7 26.7 40 26.7 66.7 3.87 0.91 0.24 4 (3-5) 2 
Intestinal Diverticulitis 0 20 40 20 20 40 3.4 1.05 0.31 3 (3-4) 1 
Gastritis/Gastric Oesophageal 
Reflux Disease GORD 
6.7 20 40 6.7 26.7 
 
3.27 1.28 0.39 3 (2-5) 3 
Multiple Sclerosis MS 0 0 13.3 53.3 33.3 86.7 4.2 0.67 0.16 4 (2-5) 3 
Shingles 0 0 33.3 46.7 20 66.7 3.87 0.74 0.19 4 (4-5) 1 
Fibromyalgia 0 0 0 26.7 73.3 100 4.73 0.45 0.1 5 (4-5) 1 
Diabetes 0 6.7 33.3 33.3 26.7 60 3.8 0.94 0.25 4 (3-5) 2 
Carpel tunnel syndrome 0 13.3 33.3 33.3 20 53.3 3.6 0.95 0.26 4 (3-4) 1 
Chronic Obstructive 
Pulmonary Disease COPD 
0 40 40 6.7 13.3 20 2.93 1.03 0.35 3 (2-3) 1 
Headaches 0 6.7 6.7 40 46.7 86.7 4.27 0.88 0.21 4 (4-5) 1 
Lyme disease 6.7 13.3 40 20 20 40 3.33 1.17 0.35 3 (3-4) 1 
Endometriosis 6.7 13.3 13.3 46.7 20 66.7 3.6 1.18 0.33 4 (3-4) 1 
Malignancy 0 0 20 46.7 33.3 80 4.13 0.74 0.18 4 (4-5) 1 
Presence of a Disability 0 0 26.7 40 33.3 73.3 4.07 0.79 0.19 4 (3-5) 2 
Orofacial Pain 0 0 6.7 66.7 26.7 98.3 4.2 0.56 0.13 4 (4-5) 1 
Multiple comorbidities 0 0 0 33.3 66.7 100 4.67 0.48 0.1 5 (4-5) 1 
Breast Cancer Surgery 0 6.7 20 40 33.3 73.3 4 0.92 0.23 4 (3-5) 2 





Hernia Repair 6.7 6.7 40 40 6.7 46.7 3.33 0.97 0.29 3 (3-4) 1 
Trauma and/or Accident 0 0 0 40 60 100 4.6 0.5 0.11 5 (4-5) 1 
Injury or fall 0 0 6.7 33.3 60 93.3 4.53 0.64 0.14 5 (4-5) 1 
Family history of chronic 
pain 
0 0 0 60 40 100 4.4 0.5 0.11 4 (4-5) 1 
Multiple Sites 0 0 0 20 80 100 4.8 0.41 0.09 5 5 0 
Poorly controlled acute pain 0 0 0 33.3 66.7 100 4.67 0.48 0.1 5 (4-5) 1 
Presence of cognitive 
impairment 
0 13.3 20 33.3 33.3 66.7 3.87 1.06 0.27 4 (3-5) 2 
Limited ability to self-report 
pain 
0 13.3 13.3 33.3 40 73.3 4 1.06 0.27 4 (3-5) 2 









Mean SD Coefficient 
of variance 
Median IQR IQR value 
Psychological 
Anxiety and depression 0 0 0 40 60 `100 4.6 0.51 0.11 5 (4-5) 1 
Post-traumatic Stress 0 0 0 46.7 53.3 100 4.53 0.52 0.11 5 (4-5) 1 
Childhood physical/Sexual 
abuse 
0 0 13.3 26.7 60 86.7 4.47 0.74 0.17 5 (4-5) 1 
Social Isolation/Loneliness 0 0 6.7 53.3 40 93.3 4.33 0.62 0.14 4 (4-5) 1 
Bereavement 0 0 20 66.7 13.3 80 3.93 0.59 0.15 4 4 0 
Maladaptive beliefs 0 0 13.3 60 26.7 86.7 4.13 0.64 0.15 4 (4-5) 1 
Catastrophising personality 0 0 0 46.7 53.3 100 4.53 0.51 0.11 5 (4-5) 1 









Mean SD Coefficient 
of variance 
Median IQR IQR value 
Social 
Smoking 0 13.3 20 46.7 20 66.7 3.73 0.96 0.26 4 (3-4) 1 
Substance abuse (Alcohol 
misuse and/or Drug abuse 
0 6.7 20 46.7 26.7 73.3 3.93 0.88 0.22 4 (3-5) 2 
Underweight BMI <18.5 0 13.3 26.7 53.3 6.7 60 3.53 0.83 0.24 4 (3-4) 1 
Obesity 0 0 0 60 40 100 4.4 0.5 0.11 4 (4-5) 1 
Exercise <30 minutes/day 0 0 6.7 33.3 60 93.3 4.53 0.64 0.14 5 (4-5) 1 
Poor sleep hygiene and/or 
Insomnia 
0 0 0 46.7 53.3 100 4.53 0.51 0.11 5 (4-5) 1 
Restless leg syndrome 0 20 26.7 33.3 20 53.3 3.53 1.06 0.3 4 (3-4) 1 





Excessive consumption of red 
meat 
0 13.3 53.3 20 13.3 33.3 3.33 0.9 0.27 3 (3-4) 1 
Unemployed 0 0 33.3 46.7 20 66.7 3.87 0.74 0.19 4 (3-4) 1 
History of Manual Labour 0 6.7 13.3 46.7 33.3 80 4.07 0.88 0.22 4 (4-5) 1 
History of Sedentary work 0 13.3 40 40 6.7 46.7 3.4 0.82 0.24 3 (3-4) 1 
No formal education 0 6.7 33.3 53.3 6.7 60 3.6 0.73 0.2 4 (3-4) 1 
Low socioeconomic 
background 
0 0 33.3 40 26.7 66.7 3.93 0.79 0.2 4 (3-5) 2 
High socioeconomic 
background 
6.7 26.7 46.7 20 0 20 2.8 0.86 0.31 3 (2-3) 1 
Ethnicity (minority groups) 0 6.7 33.3 53.3 6.7 60 3.6 0.73 0.2 4 (3-4) 1 
Cultural background 0 6.7 13.3 53.3 26.7 80 4 0.84 0.21 4 (4-5) 1 
Married or civil union 0 20 46.7 33.3 0 33.3 3.13 0.74 0.24 3 (3-4) 1 
Widowed 0 6.7 40 53.3 3 53.3 3.47 0.64 0.18 4 (3-4) 1 
Chemotherapy medications 0 0 20 46.7 33 80 4.13 0.74 0.18 4 (4-5) 1 
History of opioid use 0 0 6.7 33.3 60 93.3 4.53 0.63 0.14 5 (4-5) 1 





5.5 Round Three  
Round three data collection took place in July 2020. An invitation email with a link to the questionnaire 
in Google forms was again distributed to the expert panel (Appendix 13).  A total of fifteen experts completed 
the questionnaire. Thirteen responses were included. One individual completed the questionnaire twice; their 
first response was taken to be included in data analysis. Another individual was a new expert and was not 
included as they did not contribute to either of the previous two rounds. The fifty-one biopsychosocial factors 
were presented in the questionnaire that achieved a consensus agreement of median ≥4. Twenty-six factors in 
the biological domain, seven factors in the psychological domain and eighteen in the social domain. 
The third and final round's importance was identifying the factors associated with the risk of chronic 
pain in older adults. There was also a need to reduce the factors further; therefore, the experts were requested 
to click 'Include' or 'Delete' or 'Modify' for each of the fifty-one factors (Chen et al., 2016). This round allowed 
the experts to identify the factors that they understood to be essential for inclusion. Also, the experts were 
invited to offer an opinion on how a factor could be modified.  If they clicked 'modify', they were requested 
to comment on why and offer an alternative phrasing.   
The factors that reached a consensus agreement for inclusion ≥90% were; age 75-84 years (100%), 
85+ years (100%), arthritis (100%),  lower back pain (100%),  malignancy (100%),  family history of chronic 
pain (100%), anxiety and depression (100%), social isolation/loneliness (100%), poor sleep hygiene and /or 
insomnia (100%), female (92.3%), age 65-74 years (92.3%), multiple comorbidities (92.3%), trauma and /or 
accident (92.3%), multiple sites (92.3%), post-traumatic stress (92.3%), childhood physical/sexual abuse 
(92.3%), maladaptive beliefs (92.3%), substance abuse (92.3%), low socioeconomic background (92.3%),  
chemotherapy medication (92.3%), history of opioid use (92.3%), poor access to health care (92.3%) (See 
Table 11). It resulted in a total of twenty-two biopsychosocial factors meeting the consensus agreement for 





should be noted that nine factors originated from the scoping review, three factors were modified factors from 
round two by the experts, and ten factors came from the thematic content analysis in round one. 








Gender Female 92.3 7.7 - 
Age 65-74 years 92.3 7.7 - 
Age 75-84 years 100 - - 
Age 85+ years 100 - - 
Arthritis 100 - - 
Lower Back Pain 100 - - 
Hyperuricemia/Gout 69.2 30.8 - 
Multiple Sclerosis MS 76.9 23.1 - 
Shingles 69.2 30.8 - 
Fibromyalgia 84.6 15.4 - 
Diabetes 76.9 23.1 - 
Carpel tunnel syndrome 61.5 38.5 - 
Headaches 76.9 23.1 - 
Endometriosis 38.5 61.5 - 
Malignancy 100 - - 
Presence of a Disability 84.6 15.4 - 
Orofacial Pain 84.6 15.4 - 
Multiple comorbidities 92.3 7.7 - 
Breast Cancer Surgery 61.5 30.8 7.7 
Trauma and/or Accident 92.3 - 7.7 
Injury or fall 84.6 7.7 7.7 
Family history of chronic pain 100 - - 
Multiple Sites 92.3 7.7 - 
Poorly controlled acute pain 84.6 - 15.4 
Presence of cognitive impairment 76.9 23.1 - 
Limited ability to self-report pain 61.5 38.5 - 
Psychological 
Anxiety and depression 100 - - 
Post-traumatic Stress 92.3 7.7 - 
Childhood physical/Sexual abuse 92.3 7.7 - 
Social Isolation/Loneliness 100 - - 
Bereavement 61.5 38.5 - 
Maladaptive beliefs 92.3 7.7 - 
Catastrophising personality 76.9 7.7 15.4 
Social 
Smoking 84.6 15.4 - 
Substance abuse (Alcohol misuse and/or Drug abuse 92.3 - 7.7 
Underweight BMI <18.5 38.5 61.5 - 
Obesity 84.6 15.4 - 
Exercise <30 minutes/day 84.6 7.7 7.7 
Poor sleep hygiene and/or Insomnia 100 - - 
Restless leg syndrome 53.8 46.2 - 
High glycaemic diet 46.2 53.8 - 
Unemployed 69.2 30.8 - 





No formal education 69.2 23.1 7.7 
Low socioeconomic background 92.3 7.7 - 
Ethnicity (minority groups) 53.8 46.2 - 
Cultural background 84.6 15.4 - 
Widowed 53.8 30.8 15.4 
Chemotherapy medications 92.3 7.7 - 
History of opioid use 92.3 7.7 - 
Poor access to healthcare 92.3 7.7 - 
 
The experts indicated that nine factors within the final pool required modification. These included 
poorly controlled acute pain, catastrophising personality, widowed, breast cancer surgery, trauma and/or 
accident, injury or fall, substance abuse (alcohol misuse and/or drug abuse), exercise <30 minutes/day, and no 
formal education. See Appendix 15 for the recommendations that were made and minor adjustments that were 
discussed by the research team. 
Round three was the final round to find the consensus agreement on chronic pain factors in older adults. 
Twenty-two factors were recognised to have ≥90% consensus agreement for inclusion. The twenty-two factors 
identified by the thirteen experts to be included for consideration in the development of a risk appraisal tool 
for use in LTC are presented in Table 13. 
5.6 Consensus Agreement (Round One, Two and Three) 
A comparative analysis was undertaken for the eleven who completed all three rounds. Examining the 
eleven participants that did all three rounds, a total of twenty-two factors achieved a ≥90% consensus 
agreement. Table 12 is the results of the eleven participants that did all three rounds. The only factor that did 
not achieve consensus by the thirteen experts (who completed a minimum of two rounds) was fibromyalgia. 
Fibromyalgia achieved a consensus agreement of 90.9% in the eleven experts who did all three rounds versus 
in the thirteen experts who completed a minimum of two rounds, where fibromyalgia consensus agreement 
for inclusion was 84.6%. In the eleven experts who completed all three rounds, the consensus agreement for 





(fibromyalgia) differed from the final factor listing, a decision was taken to include data from experts that 
completed at least two rounds.  
Table 12: The Factors that Achieved Consensus by the Experts that did All Three Rounds (n=11) 
The factors of consensus agreement of inclusion 
100% (n=11) 
1 Age 75-84 years 
2 Age 85+ years 
3 Arthritis 
4 Lower Back Pain 
5 Malignancy 
6 Family history of chronic pain 
7 Anxiety and Depression 
8 Childhood physical/Sexual abuse 
9 Social Isolation/Loneliness 
10 Poor sleep hygiene and/or Insomnia 
90.9% (n=10) 
1 Gender Female 
2 Age 65-74 years 
3 Fibromyalgia 
4 Multiple comorbidities 
5 Trauma and/or Accident 
6 Multiple Sites 
7 Post-traumatic Stress 
8 Maladaptive beliefs 
9 Substance abuse (Alcohol misuse and/or Drug abuse 
10 Low socioeconomic background 
11 Chemotherapy medications 
12 History of opioid use 
13 Poor access to healthcare 
 
5.7 Consensus Agreement and Stability between the Rounds 
 The second objective was reached by conducting a Delphi study with an expert panel to establish a 
final pool of biopsychosocial factors associated with chronic pain in older adults. 
  The final factors assessed for stability (between round one and two) using the weighted Kappa statistics 
showed that arthritis (K=0.84) demonstrated an almost perfect agreement. Two factors showed moderate 
agreement, including age 85+ (K=0.42) and trauma and/or accident (K=0.57). Five factors showed fair or 
slight agreement, such as 75-84 years (K=0.02), lower back pain (K=0.32), 65-74 years (K=0.08), multiple 





able to be calculated). The experts showed disagreement with the factor “female” as it is a negative K value 
(K=-0.10). After assessing the factors' coefficient of variance, only one factor decreased: multiple sites (R1 
0.13-R2 0.09), showing the individual factor's good stability. In contrast, eight factors increased (75-84 years, 
85+ years, arthritis, lower back pain, female, age 65-74 years, trauma and/or accident and low socioeconomic 
background). Examining stability on the final factors is a restriction as the format was changed in round three. 
It would have been more appropriate to evaluate the Kappa weight statistic in round two to three. As in this 
study, the Kappa weight statistic was measured from round one to two. This limitation is more 
comprehensively discussed in chapter seven.  
Table 13: Final Twenty-Two Factors Examined  





Variance in Round 
1 
Coefficient of 
Variance in Round 
2 
Age 75-84 years 100 Scoping review 0.02 0.16 0.21 
Age 85+ years 100 Scoping review 0.42 0.17 .021 
Arthritis 100 Scoping review 0.84 0.09 0.1 
Lower Back Pain 100 Scoping review 0.32 0.08 0.1 
Malignancy 100 Thematic content 
analysis 
  0.18 
Family history of chronic pain 100 Thematic content 
analysis 
  0.11 
Anxiety and depression 100 Scoping review 
but modified 
  0.11 
Social Isolation/Loneliness 100 Thematic content 
analysis 
  0.14 
Poor sleep hygiene and/or 
Insomnia 
100 Scoping review 
but modified 
  0.11 
Gender Female 92.3 Scoping review -0.10 0.2 0.27 
Age 65-74 years 92.3 Scoping review 0.08 0.17 0.2 
Multiple comorbidities 92.3 Thematic content 
analysis 
  0.1 
Trauma and/or Accident 92.3 Scoping review 
but modified 
0.57 0.09 0.11 





Post-traumatic Stress 92.3 Thematic content 
analysis 
  0.11 
Childhood physical/Sexual abuse 92.3 Thematic content 
analysis 
  0.17 
Maladaptive beliefs 92.3 Thematic content 
analysis 
  0.15 
Substance abuse (Alcohol misuse 
and/or Drug abuse) 
92.3 Scoping review 
but modified 
  0.22 
Low socioeconomic background 92.3 Scoping review 0.02 0.17 0.2 
Chemotherapy medications 92.3 Thematic content 
analysis 
  0.18 
History of opioid use 92.3 Thematic content 
analysis 
  0.14 
Poor access to healthcare 92.3 Thematic content 
analysis 
  0.17 
 
Summary  
Chapter five included a presentation and summary of the findings of the three-round modified e-
Delphi. The experts identified the most important biopsychosocial factors of chronic pain in older adults. The 
final twenty-two factors achieved ≥90% consensus agreement for inclusion in developing a risk appraisal tool. 
The biological domain factors were age groups 65-74, 75-84 and 85+ years, female, arthritis, lower back pain, 
malignancy, family history of chronic pain, multiple comorbidities, trauma and/or accident, multiple sites. 
Psychological domain factors are anxiety and depression, social isolation/loneliness, post-traumatic stress, 
childhood physical/sexual abuse and maladaptive beliefs. The social domain factors are poor sleep hygiene 
and/or insomnia, substance abuse, low socioeconomic background, chemotherapy medication, history of 
opioid use and poor access to health care.  
Chapter six includes the interpretation and discussion of the study results, followed by a description 







Chapter Six: Discussion 
Introduction 
 Chronic pain is continuous or intermittent pain that persists beyond the expected healing time or longer 
than three months (Scholz et al., 2019, Dougherty and Lister, 2011). The prevalence of chronic pain is more 
prevalent in the older population in comparison to the general population (Huang et al., 2020, Murata et al., 
2019, Bilbeny et al., 2018, Saxena et al., 2018, Dong et al., 2018, Cheung et al., 2017, Larsson et al., 2017, 
Dragioti et al., 2017, Rapo-Pylkko et al., 2016, Scherer et al., 2016,  Elzahaf et al., 2016, Duenas et al., 2015, 
Inoue et al., 2015, Pereira et al., 2014, Vieira et al., 2012, Azevedo et al., 2012, Schopflocher et al., 2011, 
Reitsma et al., 2011, Raftery et al., 2011, Schopflocher et al., 2011 Jakobsson, 2010, Johannes et al., 2010, Sá 
et al., 2008, Tsang et al., 2008, Hardt et al., 2008, Bouhassira et al., 2008, Breivik et al., 2006a). Hence the 
importance of improving pain assessment can improve older adults' quality of care and quality of life (Dirk et 
al., 2019). Most pain assessment tools are a one-dimensional assessment of pain intensity rather than 
identifying pain as a multi-dimensional issue. Identifying improvements in the assessment and management 
of chronic pain allows the opportunity to encourage a higher standard of care for older people. The empirical 
evidence suggests a high prevalence of pain in LTC settings. The high-risk group is people with cognitive 
impairment.  
 The study aimed to identify the biopsychosocial factors for chronic pain in older adults to inform the 
development of a risk appraisal checklist for use in LTC.  The objectives were to review the literature on 
predictors of chronic pain in older adults and, secondly, complete a modified e-Delphi study with an expert 
panel to establish a pool of biopsychosocial factors of chronic pain in older adults. This chapter will discuss 
the key findings of this study, reflecting on previously published research. The discussion will be presented 
under the domains of biological, psychological, and social. However, an initial discussion of the chosen Delphi 





6.1 Modified e-Delphi 
 The modified e-Delphi method utilised for this study was an efficient methodology for collecting data 
from diverse experts in various geographic areas. The Delphi methodology was chosen because it was deemed 
an effective way of gaining experts consensus on a complex subject or where there is a large amount of 
information on the topic (Fletcher et al., 2019, Gijssel et al., 2018, Lloyd and Stirling, 2015, Hsu and Sandford, 
2007). DeVeillis (2003) recommend that an item pool should be a rich source from which a scale can emerge; 
thus, a scoping review and modified e-Delphi's were used to establishing a bountiful pool of biopsychosocial 
factors (Fletcher et al., 2019, Jorm, 2015, Daudt et al., 2013, Keeney et al., 2011, Levac et al., 2010, Hsu and 
Sandford, 2007). Nonetheless, several methodological challenges can arise when undertaking a Delphi study 
(Keeney et al., 2011). These include selecting the right design, attrition between rounds, and the use of web-
based questionnaires. 
 Selecting the right design was a challenge as there were over ten types of Delphi's to decide from and 
needed to meet the project's needs (Hasson and Keeney, 2011). The Delphi types reviewed in-depth were 
classical, real-time consensus/conference, online or technological. Classical Delphi was not chosen as this 
type of study begins with an open question in round one. It was deemed not appropriate as there was an 
enormous amount of evidence already available. Real-time consensus/conference, online and technological, 
was deemed unsuitable because with the pandemic experts could not travel; furthermore, experts were in 
different time zones to log in simultaneously, resulting in high dropout rates. The modified e-Delphi was 
decided as the type of Delphi study as it meets the needs of the study for two reasons: preselected items were 
provided drawn from the scoping review, and the questionnaire could be administered via email (Hasson and 
Keeney, 2011).  Secondly, the experts had time to review the questionnaire and were not restricted to time 
constraints, as the two weeks to complete the questionnaire were easily tailored into busy schedules. Three 
rounds were deemed suitable for consensus to be reached as several previous studies have used this approach 
(Fletcher et al., 2019, Mackway-Jones and Mackway-Jones, 2019, Chawada et al., 2018, Sheinis and Selk, 





 The development of an e-questionnaire also presented several editing challenges. A key aspect of any 
study is questionnaire development because there should be a significant amount of time allotted to the 
questionnaire's development and preparation (Cope, 2014). University College Cork recommends Google 
Forms and Office 365 Forms for data collection. The challenges that arose from Google Forms were editing, 
bolding, or italicising words, or even changing the writing font size or colour for ease of reading and aesthetics.  
Another issue with e-questionnaires and Delphi studies is the high dropout/attrition rates (Lloyd and 
Stirling, 2015). It is highly recommended to send a personal email to the individuals as there is a higher 
probability of completing the questionnaire (Hunter, 2012). As a result, each questionnaire was personalised 
to each of the experts, and a reminder was sent to the experts halfway through the two weeks. There is variance 
in the number of experts recommended for Delphi studies, and, consequently, in all studies, the size of Delphi 
panels varies considerably. Several authors suggested a panel size should be between 10 and 27 experts 
(Mackway-Jones and Mackway-Jones, 2019, Fletcher et al., 2019, Ekeroma et al., 2016, Camp et al., 2015, 
Jorm, 2015). Lloyd and Stirling (2015) recommend having a large pool of experts at first, as there is a high 
dropout rate. There should be a consideration made in modified e-Delphi regarding the expert attrition rate in 
each round. Due to the considerable time spent completing each round and the protracted process of 
participating in all three rounds, potential participants needed to be informed of the procedure during 
recruitment, thus reducing attrition. 
 Overall, selecting the right design and the challenges of web-based questionnaires should be carefully 
considered when conducting a modified e-Delphi.  
6.2 Biopsychosocial Factors that reached the Consensus Agreement. 
 Twenty-two biopsychosocial factors achieved ≥90% consensus agreement for inclusion from the three 
domains biological, psychological, and social. The eleven biological factors included female, 65-74 years, 75-
84 years, 85+ years, arthritis, lower back pain, malignancy, family history of chronic pain, multiple 





depression, post-traumatic stress, childhood physical/sexual abuse and maladaptive beliefs. The seven social 
factors include social isolation/loneliness, poor sleep hygiene/insomnia, substance abuse, low socioeconomic 
background, chemotherapy medication, history of opioid use, poor access to healthcare.  
 Engel (1977) developed the biopsychosocial model, highlighting that disease or illness was a collection 
of the interaction of biological, psychological, and social factors (Gatchel et al., 2007, Engel, 1977). The 
biopsychosocial model is a widely accepted and holistic model for studying chronic pain (Gatchel et al., 2007). 
Pain is influenced by several factors across the biopsychosocial model (Gagliese et al., 2018, Jussila et al., 
2014, Gatchel et al., 2007). Each pain experience is unique, and a range of psychological and social factors 
can interact with biological pathology to control a patient's report of symptoms (Gatchel et al., 2007).  As 
pointed out in this thesis, a comprehensive model of the biopsychosocial interactive processes involved in 
pain can be quite complex (Miaskowski et al., 2020, O'Neill et al., 2018, Gatchel et al., 2007). All experts 
accepted the presentation of factors grouped across the three domains. The most promising pain-related 
research performed to date has incorporated a biopsychosocial model framework (Miaskowski et al., 2020, 
Solé et al., 2020, O'Neill et al., 2020, Gagliese et al., 2018, O'Neill et al., 2018). 
 In terms of factors identification and development, twelve factors were identified from the scoping 
review and ten from the thematic content analysis. The value of the ten from the thematic content analysis 
indicates how important the expert's opinions were. The scoping review was critical for the identification of 
the initial factors. Nevertheless, the strict inclusion and exclusion criteria in the scoping reviewing narrowed 
the availability of factors. Examples of studies where experts have followed the same methodology with 
successful outcomes include the work of Chen et al. (2016), Yousuf (2007), Berger et al. (2019), Gijssel et al. 
(2018), Ekeroma et al., (2016), Jorm (2015), and Camp et al. (2015). These factors were generated through 
the modified e-Delphi process, and it shows how a Delphi technique is valuable in item generation and 
refinement. This Delphi study started with fifty-nine factors and was refined down to twenty-two factors. 





ten of the factors were generated by the experts, and the majority agreed with each other to achieve consensus 
on these newly generated factors. This agreement between the experts of new factors identified or modified 
by the experts from suggestions signifies the Delphi process's strength and advantage (Berger et al., 2019, 
Ekeroma et al., 2016, Camp et al., 2015, Jorm, 2015). 
6.2.1 Biological  
This study demonstrated that the most important biological factors for consideration include female 
gender, age 65-85+ years, having a diagnosis of arthritis, lower back pain, malignancy, family history of 
chronic pain, multiple comorbidities, trauma/ accident, and multiple pain sites. 
Female 
From the scoping review in chapter three, it was found that females have a higher prevalence of chronic 
pain in comparison to their male counterparts (de Souza et al., 2019, Cimas et al., 2018, Daoust et al., 2018, 
Saxena et al., 2018, Larsson et al., 2017, Cheung et al., 2017, Fayaz et al., 2016, Leao Ferreira et al., 2016, 
Mansfield et al., 2016, Pereira et al., 2014, Barbosa et al., 2014, Reitsma et al., 2012, Azevedo et al., 2012, 
Raftery et al., 2011). There is a large body of evidence to highlight a higher prevalence in females. However, 
evidence suggests that females are more likely to be participants in research as they are more likely at home 
for telephone questionnaires (Leao Ferreira et al., 2016) and are more likely to be over-represented in studies. 
These results build on existing evidence that female gender is an important factor to consider when risk 
assessing for chronic pain (de Souza et al., 2019, Cimas et al., 2018, Daoust et al., 2018, Saxena et al., 2018, 
Larsson et al., 2017, Cheung et al., 2017, Fayaz et al., 2016, Leao Ferreira et al., 2016, Mansfield et al., 2016, 
Pereira et al., 2014, Barbosa et al., 2014, Reitsma et al., 2012, Azevedo et al., 2012, Raftery et al., 2011). 
There is a huge amount of evidence that females have a higher prevalence of chronic pain. However, 
examining how the female factor comparatively did in all three rounds demonstrated a fluctuation in 





indicator for chronic pain in older adults, but there was a dis-concord in round two. Analyses of the weighted 
Kappa in the first two rounds, which was a negative value (-0.10), showed the experts disagreed with the 
factor. This disagreement between the experts may be because the mean was presented in round two to the 
experts. The presentation of the mean may have changed some of the expert's minds. 
Age 
In line with the hypothesis that increased age results in a higher prevalence of chronic pain (Saxena et 
al., 2018, Cimas et al., 2018, Daoust et al., 2018, Li et al., 2018, Larsson et al., 2017, Cheung et al., 2017, 
Fayaz et al., 2016, Leao Ferreira et al., 2016, Barbosa et al., 2014, Raftery et al., 2011, Schopflocher et al., 
2011, Jakobsson, 2010), there was unanimity between the excepts across all the three rounds that being over 
85 years was an important factor for consideration. The data from this expert panel reinforces that the 
relationship between chronic pain and older adults is fused.  
Arthritis, Lower Back Pain and Malignancy 
This modified e-Delphi indicate that arthritis, lower back pain and malignancy are diseases associated 
with chronic pain in older adults. The purpose of identifying diseases associated with chronic pain was to 
determine what diseases had a greater predominance of chronic pain (Pereira et al., 2014). The diseases 
identified from the scoping review and by the experts were abundant. Therefore, it should be noted that disease 
plays an incremental role in assessing and managing care in older adults as diseases have different 
complications and pain areas associated with each disease. While previous research relied on participants 
reporting of medical history (Saxena et al., 2018, Fayaz et al., 2016, Pereira et al., 2014, Azevedo et al., 2012, 
Schopflocher et al., 2011, Raftery et al., 2011), these results demonstrate that an expert panel verified arthritis, 
lower back pain and malignancy as important diseases to consider when assessing the risk of chronic pain in 





Family History of Chronic Pain 
There is a risk of developing chronic pain in people with a family history of pain, most likely a 
combination of genetic variation (Mills et al., 2019, van Hecke et al., 2013). The Delphi study provides new 
insight into this factor. Currently, evidence has identified the genomic and proteomic markers for symptom 
management of chronic pain (Lukkahatai and Saligan, 2020, Davis et al., 2017). Regarding the final factor, 
the importance of the family history of chronic pain should be incorporated into the assessment and 
management of pain in older adults. Including these markers in assessment may enhance treatment options, 
thereby providing a better quality of life and pain management. 
Multiple Comorbidities 
Chronic pain in older patients most often happens within the context of multiple comorbidities (Mills 
et al., 2019, Scherer et al., 2016, Reid et al., 2015, Pereira et al., 2014, van Hecke et al., 2013). Chronic pain 
is significantly associated with many existing conditions (Pereira et al., 2014). Pereira et al. (2014) discovered 
that older adults with two or more diseases had a higher prevalence of chronic pain, 63.5%, instead of 36.3% 
without chronic pain. The results from this study support current evidence of the importance of considering 
the association between multiple comorbidities and chronic pain, particularly in older adults.  
Trauma/Accident 
Trauma/accident has been highlighted in the literature as a contributor to chronic pain predictor 
(Kolstadbraaten et al., 2019, Daoust et al., 2018, Trevino et al., 2014, van Hecke et al., 2013). The 
trauma/accident associated factors identified included mechanism injury, the severity of the injury, fall, motor 
vehicle, accidentally weapon or blunt object, injury regions; spinal cord, disc vertebrae, thorax skeletal, loss 
of consciousness, brain, brainstem and cerebellum, female, depression, anxiety, and PTSD (Kolstadbraaten et 





the importance of this factor when performing chronic pain risk assessment, thus adding validation to its 
inclusion in the risk appraisal checklist. 
Multiple Sites  
The number of locations is an important factor to consider when assessing chronic pain. There is 
consensus in the literature that multiple sites of pain result in a higher prevalence of chronic pain in comparison 
to having one site of pain (Li et al., 2018, Larsson et al., 2017, Cheung et al., 2017, Dueñas et al., 2016, 
Eggermont et al., 2009). Within this Delphi, the experts demonstrated consensus agreement across the three 
rounds on this matter.  
6.2.2 Psychological  
The psychological factors identified from the Delphi panel include anxiety and depression, post-
traumatic stress, childhood physical/sexual abuse and maladaptive beliefs. 
Anxiety and Depression 
Mental health issues related to chronic pain include depression, anxiety, fear, post-traumatic stress 
disorder and are, they are known to influence the pain experience (Mills et al., 2019, van Hecke et al., 2013). 
There is a high prevalence of anxiety and depression in individuals with chronic pain (Cimas et al., 2018, 
Daoust et al., 2018, Boogaard et al., 2015, Braden et al., 2008). It is controversial and difficult to distinguish, 
which comes first pain or anxiety and depression (Sondergard et al., 2018, Campbell et al., 2013, van Hecke 
et al., 2013). The experts recommended combining anxiety and depression into one factor. The experts 
continually recognised it as an indicator of chronic pain in older adults. Identifying this bi-directional 
relationship is important as pain and mental health are closely associated (Cimas et al., 2018, Daoust et al., 
2018, Boogaard et al., 2015, Braden et al., 2008). They equitably result in each other's maintenance (Cimas et 





Childhood Physical and/or Sexual Abuse 
Childhood physical and sexual abuse is not simply a psychological experience but is instead within 
the perception and experience of an individual body (Tsur, 2020).  The thematic content analysis identified 
this new factor, and it showed a high consensus agreement between the experts in the subsequent rounds. The 
modified e-Delphi provides emerging insight into highlighting childhood physical and sexual abuse as a key 
factor in assessing chronic pain risk in later life. Some studies have presented data to support this association 
(Tsur, 2020, Grizzard, 2020, Macedo et al., 2019, Lampe et al., 2003, Sachs-Ericsson et al., 2007).  
Maladaptive Beliefs 
Maladaptive beliefs are negatively biased on an individual's core beliefs and are associated between 
pain and a person's physical, mental, and social health (Higuchi, 2020, Boden et al., 2012). Higuchi (2020) 
carried out a study on 103 older adults and identified that maladaptive coping strategies are negative, passive 
responses to pain. These responses include avoiding and surrendering to pain, lack of engagement in daily 
activities, and asking others for help. Recommendations are that a chronic pain treatment based on cognitive 
behavioural interventions should decrease the incidence of maladaptive beliefs to improve patient functioning 
(Higuchi, 2020, Saariaho et al., 2015, Tan et al., 2011). The treatments should reduce maladaptive behavioural, 
negative thoughts and coping strategies (Higuchi, 2020, Tan et al., 2011). As a factor, it showed strong 
agreement in both round two and three between the experts. 
Social Isolation and Loneliness 
 The prevalence of chronic pains in older adults in LTC is high and, social isolation and loneliness can 
be a contributor as identified both in the literature and this Delphi study (Behrouz et al., 2017, Rapo-Pylkko 
et al., 2016). Social isolation and loneliness are the new geriatric giants (Freedman and Nicolle, 2020). Pain 





less in social activities, resulting in a deterioration of physical health and quality of life (Mimi Mun Yee et al., 
2016, Ojala et al., 2015). Older adult's social networks fade with age, and they tend to experience loneliness 
more as families live away or friends have passed away (Mort and Philip, 2014). The studies show that older 
adults were not able to cope with the physical pain but the psychosocial effects, such as distress, loneliness, 
lost identity, and low quality of life (Rapo-Pylkko et al., 2016, Mimi Mun Yee et al., 2016, Ojala et al., 2015, 
Mort and Philip, 2014).  Rapo-Pylkko et al. (2016) reported that 46% of older people with chronic pain 
experienced loneliness than 34% of older adults without chronic pain (Rapo-Pylkko et al., 2016). There is a 
tendency that older adults living in nursing homes are lonelier and more socially isolated than individuals of 
other ages (Mimi Mun Yee et al., 2016). Mimi Mun Yee et al. (2016) had a 12-week group-based peer-led 
pain management program, showed a lower perception of loneliness in nursing home residents with chronic 
pain among those who participated in the programme. Maintaining social networks and promoting social 
interaction is an important element of active ageing, and the evidence shows that socialisation in LTC settings 
has a significant reduction in chronic pain in older adults (Behrouz et al., 2017, Mimi Mun Yee et al., 2016, 
Rapo-Pylkko et al., 2016, Tse et al., 2016, Ojala et al., 2015, Mort and Philip, 2014, Karp et al., 2008, Tiemann 
and Lotze, 2005).   
6.2.3 Social 
This study demonstrated that the most important social factors for consideration in the risk appraisal 
checklist include poor sleep hygiene/insomnia, substance abuse, low socioeconomic background, 
chemotherapy medication, history of opioid use, poor access to healthcare. 
Poor Sleep Hygiene/Insomnia 
Poor sleep hygiene/insomnia is correlated with chronic pain (Yamada et al., 2019, Cimas et al., 2018, Mathias 
et al., 2018, Jakobsson, 2010). Tonial et al. (2014) showed that people with poor sleep quality had a higher 





and found that individuals with chronic pain experience significant sleep disturbances, particularly concerning 
sleep initiation and maintenance. There was a consistent high consensus between the experts in all the rounds. 
Poor sleep hygiene/insomnia was fashioned from two different factors. The percentage of 
importance/recommendation for inclusion for rounds two and three, respectively, was 100%.  
Substance Abuse (Smoking Misuse and Alcohol Abuse) 
The empirical evidence on substance abuse was not as strong as other factors such as gender, sleep, 
anxiety, and depression. The prevalence of chronic pain in older adults in LTC is a contributor identified in 
the literature and Delphi study (Daoust et al., 2018, Orhurhu et al., 2015, Jakobsson and Larsson, 2014, Braden 
et al., 2008). Jakobsson & Larsson (2014) and Orhurhu et al. (2015) could not draw a definite conclusion that 
there is a higher prevalence of chronic pain among those who smoke. Likewise, Daoust et al. (2018) and 
Braden et al. (2008) identified alcohol for medicinal reasons rather than a predictor of chronic pain. However, 
substance abuse is an important factor to note based on the expert's recommendation to include the final pool. 
Round two's percentage of importance was 73.3%, and in round three, the percentage of agreement for 
inclusion was 92.3%.  
The experts who took part in this Delphi had over 25 years of experience in chronic pain and 
gerontology, thus adding validity to the findings presented here. Substance abuse, as a factor, is a good 
example of how a Delphi method is valuable in accessing the opinions of experts on this topic, where the 
literature is divided, or weak evidence exists. The studied topic can benefit from collective judgments that are 
subjective (Fletcher et al., 2019, Gijssel et al., 2018). 
Low Socioeconomic Status  
  The literature and findings from this e-Delphi study suggest that low socioeconomic status is an 
important factor in chronic pain in older adults (Cimas et al., 2018, Dahlhamer et al., 2018, Larsson et al., 





status is a measure of a combination of education, income, and occupation (Fliesser et al., 2017). Azevedo et 
al. (2012) highlighted a higher prevalence of chronic pain in people with no education than people with any 
form of education. Continually, unemployed, and retirement is a predominant factor in the presence of chronic 
pain (Dahlhamer et al., 2018, Azevedo et al., 2012).  
Chemotherapy Medication  
 Another factor identified by the panel was chemotherapy medication; however, this result is 
contradicted by the claims of Wang et al. (2016), Peuckmann et al. (2009) and Green et al. (2011). Wang et 
al. (2016) carried out a systematic review and meta-analysis of observational studies on persistent pain 
predictors after breast cancer surgery. The evidence showed no association between persistent pain 
developments after breast cancer surgery with chemotherapy (Wang et al., 2016). Peuckmann et al. (2009) 
investigated self-reported chronic pain and other sequelae in a nationally representative sample of long-term 
breast cancer survivors. Again, it was found that chemotherapy was not a predictor of long-term pain 
(Peuckmann et al., 2009). A shortcoming is that both articles focus on breast cancer survivors only, reducing 
these findings' transferability to other cancer diagnoses. Nevertheless, Green et al. (2011) examined cancer-
related chronic pain and its impact on diverse cancer survivors' quality of life. The results showed that 
chemotherapy was not related to current and any pain in cancer survivors (Green et al., 2011), further 
strengthening the findings of Peuckmann et al. (2009) and Wang et al. (2016). In contrast, there is evidence 
that cancer patients have painful peripheral neuropathy post-chemotherapy medication (Ashraf et al., 2019, 
Hamood et al., 2018, Ventzel et al., 2018, Burton et al., 2007). Hamood et al. (2018) showed that participants 
post-chemotherapy medication with chronic pain was 59.3% versus 39.1% without chronic pain were. Chronic 
pain is a common cancer problem, and its treatment is often underreported, underdiagnosed, and undertreated 
(Levy et al., 2008). Green et al. (2011) identified that 20% of diverse cancer survivors had cancer-related 
chronic pain, and 43% had experienced pain since diagnosis. Cancer treatments such as surgery, radiation, 





Levy et al., 2008, Burton et al., 2007). Still, there is a query among epidemiological studies if chemotherapy 
medication is a risk factor of chronic pain among older adults (Ashraf et al., 2019, Hamood et al., 2018), 
nonetheless the experts agreed that it was suitable for inclusion in the final pool. 
History of Opioids Use 
History of opioid use reached consensus by the experts. Opioids are one of the most common 
pharmaceutical medications for pain treatment (Almutairi et al., 2019, Kolstadbraaten et al., 2019, O'Brien et 
al., 2017), with a key role in modern anaesthesia, palliative care, emergency medicine and specialised pain 
management (Sehgal et al., 2012). Opioids are nearly always the choice of analgesic after all other avenues 
are tried in chronic pain management (Kolstadbraaten et al., 2019). As O'Brien et al. (2017) pointed out, 
opioids should only be introduced when all else has failed to accomplish and provide satisfactory pain relief 
and rehabilitation. The history of opioid use implies previous pain treatment (Gibson et al., 2020, 
Kolstadbraaten et al., 2019, O'Brien et al., 2017, Sehgal et al., 2012).  
Poor Access to Healthcare 
 Poor access to healthcare was a new factor recognised by the experts that had high consensus in round 
two and three. These results suggest that poor access to healthcare is an important factor in assessing the risk 
of chronic pain in older adults. However, poor access to healthcare is going is a difficult factor to measure or 
interpret. Based on similar studies' findings, a more tangible factor is chronic pain-related health care 
utilisation (Jonsdottir et al., 2015, Blyth et al., 2004). It is well known that persons with chronic pain are high 
healthcare services users (Jonsdottir et al., 2015, Triva et al., 2013, Blyth et al., 2004). However, those in more 
disadvantaged populations have restricted access to high-quality healthcare (DeMonte et al., 2015). Poor 
access to the right health care for people with pain can result in mismanagement and further worsening chronic 






 A modified e-Delphi study was carried out and resulted in identifying twenty-two important 
biopsychosocial factors of chronic pain in older adults in LTC. The factors that reached t consensus agreement 
by the experts included female, age 65-85+ years, arthritis, lower back pain, malignancy, family history of 
chronic pain, multiple comorbidities, trauma/ accident, multiple sites, anxiety and depression, post-traumatic 
stress, childhood physical/sexual abuse, maladaptive beliefs, social isolation/loneliness, poor sleep 
hygiene/insomnia, substance abuse, low socioeconomic background, chemotherapy medication, history of 
opioid use and poor access to healthcare. Identifying the final twenty-two factors is reiterated by the empirical 
evidence and confirmed through the Delphi expert panel. In conclusion, this chapter discussed the 
biopsychosocial factors of chronic pain in older adults to inform the development of a risk appraisal checklist. 
The following chapter will provide an overview of the thesis, its strengths and limitations, and its potential 












Chapter Seven: Conclusion and Recommendations 
Introduction 
The following chapter will outline the Chronic Pain Risk Appraisal Checklist (C-PRAC) development, 
highlighting the significance and implication for further development. Study strengths and limitations will be 
discussed in detail, and recommendations for practice, education, and research will also be presented.  
7.1 Implications for the Further Development of Chronic Pain Risk Appraisal Checklist (C-PRAC) 
 Twenty-two factors associated with chronic pain in older adults have been identified from the modified 
e-Delphi study. The next step in this work is to further develop and review C-PRAC for older adults in LTC 
to add to a pain assessment and management bundle. DeVellis has more than 35 years of experience measuring 
psychological and social variables and has developed an eight-step guideline in scale development (DeVellis, 
2003). This research masters addresses some of the key steps, i.e., identifying what to measure, item 
generation, and having the initial item pool reviewed by experts (DeVellis, 2003). The next stage in this 
instrument development involves 5) inclusion of validation items, 6) administer items to a development 
sample, 7) evaluate the items, 8) optimise scale length (DeVellis, 2003).  Step five is the next phase in the 
development of the C-PRAC. This phase should analyse the current format of factors and require greater 
explanation or simplification to make them clinically relevant and easily measurable, e.g., maladaptive 
beliefs.  
 Several elements need to be conducted before a clinically applicable version of the checklist can be 
presented (DeVellis, 2003). Table 14 illustrates the risk appraisal checklist's potential format and how it could 
form part of a multi-component comprehensive assessment bundle. To establish how items are understood 
and expressed, psychometric testing and analysis needs to be conducted in the subsequent phases of the 
checklist’s development and refinement. The list of factors presented in the checklist reflects the work that 
has been portrayed in this thesis similarly as seen in the development of other screening tools such as the Falls 





 It is proposed that C-PRAC will be utilised as a part of the framework known as the hierarchy of pain 
assessment techniques for people with self-reporting difficulties (Herr et al., 2019, Pasero and McCaffery, 
2010). The first step of this framework focuses on awareness of potential causes of pain. The potential causes 
are identifying the biopsychosocial factors that apply to the individual. The factors applicable to the individual 
will be identified, and grade of risk of potential presence of chronic pain. Identification of the risk factors 
alone will not assess the presence of chronic pain. Therefore, it is envisaged that the C-PRAC will be 
integrated into a comprehensive chronic pain assessment/management bundle, addressing steps two and 
three of the hierarchy of pain assessment, which will include self-report where appropriate and/or the use 
of a behavioural assessment tool (e.g., Abbey Pain Scale). It is proposed that the C-PRAC grade of the risk 
and the pain assessment tool rating will be added together to determine the presence of chronic pain . 
Ultimately, identifying low, medium, or high risk of chronic pain in the individual.  
 After this, a care plan would be activated and include targeted interventions. These risk -reducing 





Table 14: Sample Visual of the Chronic-Pain Risk Pain Assessment Checklist 
Chronic Pain Risk Assessment Checklist (C-PRAC) 
Patient Name:________________DOB:_________________MRN:_______________ Date:_____________ 
 Tick if present/applicable  
Biological Domain 
Age group 65+ years  
Female  
Arthritis  
Lower back pain  
History of Malignancy  
Family history of chronic pain  
Multiple comorbidities  
Hx of trauma and/or accident   
Multiple pain sites  
Psychological Domain 
Hx of anxiety and depression  
Social isolation/loneliness  
Post-traumatic stress  
Childhood physical/sexual abuse   
Maladaptive beliefs  
Social Domain 
Poor sleep hygiene and/or insomnia  
Hx of substance abuse (alcohol misuse and/or drug abuse)  
Low socioeconomic background  
Chemotherapy medication  
History of opioid use   
Poor access to health care   







Abbey Pain Scale 
For measurement of pain for people with dementia who cannot verbalise 
 Score 
VOCALISATION  
whimpering, groaning, crying 
 
Absent 0 Mild 1 Moderate 2 Severe 3  
FACIAL EXPRESSION  
looking tense, frowning grimacing, looking frightened Absent 
 
Absent 0 Mild 1 Moderate 2 Severe 3 
CHANGE IN BODY LANGUAGE  
fidgeting, rocking, guarding part of the body, withdrawn 
 
Absent 0 Mild 1 Moderate 2 Severe 3 
BEHAVIOURAL CHANGE  
increased confusion, refusing to eat, alteration in usual patterns 
 
Absent 0 Mild 1 Moderate 2 Severe 3 
PHYSIOLOGICAL CHANGES  
temperature, pulse or blood pressure outside normal limits, perspiring, flushing or pallor  
 
Absent 0 Mild 1 Moderate 2 Severe 3  
PHYSICAL CHANGES 
 skin tears, pressure areas, arthritis, contractures, previous injuries  
 
Absent 0 Mild 1 Moderate 2 Severe 3 
Total Pain Score                    /18 
0-2 NO PAIN  3-7 MILD PAIN  8-13 MODERATE PAIN   14 + SEVERE PAIN 
 
Non-Verbal 
Review score Biopsychosocial Risk Factor  + Abbey Pain Scale                  = 
 
**Low (0-12)   Medium (13-25)    High (26-38) 
Sign: _____________________ Date: ____________ 
Intervention Recommended.  
* Risk-reducing interventions will be aligned to the modifiable biopsychosocial factors. The recommended 
interventions would be based on guidance on further assessment, referral, and interventions, the development of 
which would require additional research.  
 
**Cut off scores will be developed and determined as part of the instrument validation and testing phase. Interventions 
would be based on guidance on further assessment, referral, and interventions, the development of which would require 
additional research. 
 





7.2 Strengths and Limitations of the Study 
The use of the modified e-Delphi method is the main strength of this study. It provides the participants 
with anonymity, which reduces the likelihood of confrontation or swaying of group opinion by a persuasive 
individual (Berger et al., 2019, Camp et al., 2015, Yousuf, 2007). Firstly, all experts were from areas of chronic 
pain and gerontology. A significant advantage to a modified e-Delphi method is that less of the experts' time 
is wasted by travelling and engaging in long meetings. Expert's valuable time is protected and limited to 
completing 15 minutes questionnaire online every three weeks. The experts' feedback and responses allowed 
for a more comprehensive opinion process as identifying the biopsychosocial factors of chronic pain in older 
adults benefited from collective judgments.  
The modified e-Delphi study utilises anonymity in each of its assessment rounds. Anonymity allows 
the experts to react in an unbiased fashion without other experts' influence when presented with judgment 
factors. The communication was anonymous, which reduces the likelihood of confrontation or swaying of 
group opinion by a persuasive individual (Berger et al., 2019, Camp et al., 2015, Yousuf, 2007). Thus, each 
expert's opinion carries the same weight and importance as every other expert (Berger et al., 2019). Concerns 
have been raised regarding this process's true anonymity (Berger et al., 2019, Camp et al., 2015). Some 
researchers suggest that anonymity was not employed when the researcher overseeing the process knows the 
answers given by each expert. It was ensured that answers were anonymously returned to experts. The 
researcher acknowledged the expert's unique identifier but was unaware of which answers were given by 
whom. Lack of communication between experts can be viewed as a strength and a weakness in a particular 
modified e-Delphi consensus process.  
Regarding the scoping review, there was a vast body of evidence on chronic pain. A scoping review 
allows a comprehensive and structured search of the literature to exploit the relevant information, provide 
reproducible results, and decrease potential bias from flawed implementations. A strength of the scoping 
review included implementing a five-stage methodology framework developed by Arksey and O'Malley 





identify key risk factors associated with chronic pain in older adults (Levac et al., 2010, Arksey and O'Malley, 
2005).  
In summary, this is one of the only studies which has carried out a modified e-Delphi study, informed 
by a scoping review, to identify and the biopsychosocial factors of chronic pain in older adults. 
Notwithstanding the strengths, all studies have limitations that must be taken into consideration. The 
first limitation was regarding the lack of inclusivity of all methodologies in this scoping review. Qualitative 
studies were not included in the scoping review. The rationale of this decision was because qualitative studies 
did not yield data for the scope of investigation.  The second limitation was examining the stability of the final 
factors across the three rounds. This assessment was restricted as the response format was changed in the third 
and final round. Round one and two was a Likert scale questionnaire identifying the important biopsychosocial 
factors. The experts rated each factor on a 5-point Likert scale from 1 (very limited importance) to 5 (very 
important). The format was changed in round three, where experts were requested to click 'Include' or 'Delete' 
or 'Modify' for each factor. This distilled was necessary to be carried in this round as it was the last round and 
there were fifty-two factors, which was far too large, so as a result, it was agreed among the research team to 
change the format recommended from other Delphi studies to narrow down to the important factors. However, 
this change restricted the ability to evaluate the kappa weight statistics and coefficient of variance from round 
two to three.   
The third limitation was the sample size for a Delphi study. Sample size varies in Delphi studies, and 
there is limited knowledge in the literature regarding the number of people to represent a sample. 
Consequently, the size of Delphi panels varies considerably. Several authors suggested a panel size should be 
between 10 and 27 experts (Mackway-Jones and Mackway-Jones, 2019, Fletcher et al., 2019, Ekeroma et al., 
2016, Camp et al., 2015, Jorm, 2015), which was achieved in this study. However, a response rate greater than 
75% from the expert panel in each round is also recommended to maintain consistency (Hasson and Keeney, 
2011). The study began with a sample size of 19 in round one (100%), decreased to 15 (78.9%) experts in 





each round was not achieved in this Delphi study to maintain consistency. In this regard, 35 experts were 
invited to take part in this study, with twenty-three of these experts are ultimately participating in the modified 
e-Delphi rounds. The final sample size (n=13) was deemed sufficient for the modified e-Delphi method. 
7.3 Recommendations for Research 
 Identifying the key biopsychosocial factors associated with chronic pain in older adults could enhance 
the first step of the hierarchy of pain assessment framework in person with self-reporting issues (Herr 
et al., 2019, Pasero and McCaffery, 2010). Following on from the initial development of C-PRAC, a 
pilot study should be conducted to examine its feasibility, effectiveness, and usability in practice. An 
important component of this pilot study would be user feedback.  This feedback would focus on layout, 
practical application, and consideration of the included factors.  
 The preliminary examination of the predictive validity of C-PRAC should be undertaken in an LTC 
setting. This predictive validity of C-PRAC will be a crucial part of future research, which will further 
allow the appraisal checklist's progression. Pilot testing and refinement of the C-PRAC will allow for 
its inclusion in a trial design and more complex interventions examining a pain assessment and 
management bundle for older adults in long-term care. Pain assessment and management bundle 
should incorporate the use of C-PRAC, self-reporting strategies and behavioural assessment tools. 
This bundle would be a multifactorial resource to improve pain management practices for older adults.   
 The pain management practices incorporated into future interventions should include the development 
of a pain management pathway with a focus on educational resources. 
 Chen et al.’s (2016) paper was key to this study process regarding a Delphi study tool development 
process. It would be helpful if there were a selection of papers to review how consensus was achieved 
between the rounds for a modified e-Delphi study design. Therefore, the Delphi method utilised in this 





7.4 Recommendations for Practice 
 The biopsychosocial factors identified from this research highlight the importance of history taking as 
part of pain assessment as it is essential to identify chronic pain risk factors in older adults. It is 
anticipated that C-PRAC development and integration would include computer programming and a 
software application design to run on a portable device or be integrated into healthcare software 
programmes (e.g., "Safe Care", an example of software developed to digitalises nursing documentation 
in LTC). Software development would allow C-PRAC to be more amenable to future healthcare 
practices, especially for community workers (nurses, carers, and GPs) who need efficient electronic 
access to pain assessment and management strategies. 
 In terms of the practical implementation of C-PRAC, education should be provided before its use to 
ensure that healthcare professionals have a clear understanding of each domain and how to interpret 
the scoring system. Educational practical will support healthcare workers to complete a patient-focused 
and holistic approach to pain assessment confidently.  
7.5 Recommendations for Education 
 Chapter two highlighted that nurses might lack the knowledge and underdeveloped attitudes relating 
to pain assessment and management (Samarkandi, 2018, Kress et al., 2015, Gropelli and Sharer, 2013). 
Pain education should target knowledge deficits, challenges, and barriers to pain management for all 
nurses (Cray, 2014). There is a need to develop pain education programmes specifically designed for 
nurses caring for people with dementia to improve knowledge in effective assessment and pain 
management (Burns & McIlfatrick, 2015). Present research indicates that improved dementia 
education at an undergraduate level is required to improve nurses' ability to deliver evidence-based 
care for people with dementia (Eccleston et al., 2015).  
 Pain education is imperative in targeting nurses' knowledge deficits, challenges, and barriers to pain 





healthcare professionals in LTC and acute settings of chronic pain in older adults (Burns & McIlfatrick, 
2015). The literature repeatedly highlights how imperative education is to improve knowledge and 
practice in nursing. This needs to be reflected in the availability of CPDs, HSELand modules and 
postgraduate courses. The education and courses available currently to Irish nurses include 
fundamentals of pain management CPD by the INMO. In UCD, there are programmes available in 
masters, postgraduate diplomas, and professional certificates in pain development pathway 
programmes. HSELand has two courses, but both courses do not have active scheduled sessions (as of 
13/03/2021). There is a gap in the current Irish education availability for CPDs in chronic pain for 
healthcare workers. A chronic pain CPD module should be developed to identify pain as a multi-
dimensional problem incorporating the biopsychosocial aspects for older adults (O'Neill et al., 2020, 
Asmundson et al., 2014). This module focus may enhance the assessment and management of pain in 
older adults and provide clear and practical guidance on assessing and managing pain. The module 
would need to promote insightful practice in pain assessment by reminding nurses about the 
importance of the assessment cycle and a holistic person-centred approach to pain management. 
Conclusion 
While studies have extensively acknowledged chronic pain in older adults, narrowing it down to key 
biopsychosocial factors is imperative in current pain assessment and management. In this study, the scoping 
review established the pool of biopsychosocial factors and the Delphi method prioritised and determined the 
final biopsychosocial factors of chronic pain in older adults. The twenty-two biopsychosocial factors that the 
experts identified has further implications for developing a chronic pain assessment and management bundle 
in line with the hierarchy of pain assessment technique as discussed above. It has been highlighted in chapters 
one and two how chronic pain in older adults is an epidemic. This study allows a small contribution to a large 
problem in rectifying a comprehensive, holistic pain assessment. Identifying biopsychosocial factors of 
chronic pain in older adults lays the foundations for future research and innovation in comprehensive pain 
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Reference Instruments Goals of the tool 
 









Chronic Lower Back Pain 
 
Measures both physical and 
psychological factors 
 
Shown to be effective in-
patient management in a 
physiotherapy setting 
The tool has not been validated to evaluate 
chronic pain. 
 
Clinicians use it to facilitate screening for 
disability in chronic pain patients rather than the 










HIV-Infected Patients The trail of the study was conducted with HIV 
patients, and it cannot be presumed that the tool 








3-factor solution optimally 
explained the data with factors 
corresponding to migraine 
symptoms (6-items, e.g., pain 
intensity, nausea), headache-
related disability (3-items from 
MIDAS) and disruption of 
daily activities (3 items, e.g., 
headache interference with 
planning). 
draft questionnaire of 20-items 
was developed based on 
psychometric modelling in 
available data, Delphi panel 
input, and cognitive debriefing 
interviews among ten persons 
with chronic Migraine 









A screening tool to identify 
patients who may be suitable 
for spinal cord stimulation 
(SCS) 
It identified patients that should be referred for 
consideration for neurostimulation and should 
therefore receive the appropriate diagnostic 






Appendix 2: Prevalence of Chronic Pain Studies in General Population 




(Azevedo et al., 2012) Portugal 5094 
participants 
36.7% 
(Breivik et al., 2006) Austria, Belgium, Denmark, 
Finland, France, Germany, Ireland, 
Israel, Italy, the Netherlands, 
Norway, Poland, Spain, Sweden, 
Switzerland, and the UK 
46,394 19% 
(Bilbeny et al., 2018) Chile 784 32.1% 
(Bouhassira et al., 2008) France 23,712 31.7% 
(Cheung et al., 2017) China 1,570 28.7% 
(Duenas et al., 2015) Spain 1,957 16.6% 
(Elzahaf et al., 2016) Libya 1,212 19.6% 
(Hardt et al., 2008) Germany 10, 271 11% 
(Inoue et al., 2015) Japan 2,701 39.3% 
(Jakobsson, 2010) Sweden 826 46% 
(Johannes et al., 2010) USA 27,035 30.7% 
(Reitsma et al., 2012) Canada 17,276 35.6% 
(Raftery et al., 2011) Ireland 1,204 35.5% 
(Sá et al., 2009) Brazil 2,297 41.4% 
(Schopflocher et al., 2011) Canada 700 18.9% 
(Saxena et al., 2018) India 4,326 19.3% 
(de Souza et al., 2017) Brazil 723 39% 

























Reliability and Validity of 
tools 








Severity and Intensity 
of the pain 
Reliability: High test-retest 
reliability has been observed in 
NRS (Hawker et al., 2011). It 
has the greatest sensitivity to 
change in pain experience.  
Validity: NRS and VAS showed 
that internal level data are as 
sensitive to each other (Hawker 
et al., 2011). 







Severity and Intensity 
of the pain 
Reliability: It was seen that the 
vertical scale demonstrated less 
error than the horizontal scale. 
As there were less than a 7% 
failure rate when presented 
vertically (Williamson and 
Hoggart, 2005). 
Validity: Validated to be used 
on both chronic and acute pain 
patients (Frescos, 2019) 
Gold standard 












movements Changes in 
interpersonal 
interactions Changes in 
activity 
patterns/routines 
Mental status changes 
Reliability: the tool showed 
good inter-reliability when used 
by caregivers (Cheung and 
Choi, 2008).  It was found that 
the reliability of the data was 
supported by a correlation of .94 
(p < .01)(Fuchs-Lacelle and 
Hadjistavropoulos, 2004). 
Validity: The items were valid 
indicators of pain in older 
people with dementia (tot 

















reliability by internal 
consistency (Wand et al., 2016). 
There was a positive result 
examined the Inter-rater 
reliability and showed the 
internal consistency reliability 
was 0.55-0.66 (Lin et al., 2010) 
Validity: It was seen that 
PAINAD detected a statistically 
significant difference between 
scores obtained before and after 
receiving pain medication, as 
result shows good validity of 
the tool (Warden et al., 2003). 
Originally 
studied with 5 
minutes of 
observation 
APS Patients with 
dementia who 







Reliability: The tool could be 
refined further especially if the 
item "physical changes" were 
Measures pain 





Change in body 
language.  
Behavioural change  
Physiological change  
Physical changes  
 
dropped it would show higher 
reliability (Neville and Ostini, 
2014). 
Validity: There was 
measurement carried out on 
APS and the result 
demonstrated a reasonable 
degree of validity (Abbey et al., 
2004). 





Chronic pain It is a self-report 
questionnaire that 
allows a good 
description of the 
quality and intensity of 
pain that the person is 
experiencing 
Reliability: The high internal 
consistency MPQ showed 
adequate test-retest reliability 
(Frescos, 2019, Hawker et al., 
2011). 
Validity: MPQ showed good 
content validity (Frescos, 
2019).The MPQ  has a 
multidimensional nature of the 
scale, as a result, has the 
capability to detect mild pain 
due to a large number of pain 
descriptor options (Hawker et 
al., 2011). The number of 
sensory and affective MPQ 
words selected has been 
positively correlated with VAS 
scores of the severity of pain at 
rest and on movement, showing 
it has good construct validity 
(Hawker et al., 2011). 
It assesses the 
pain over some 
time, and it 
establishes the 










Severity and Intensity 
of the pain 
Reliability: High test-retest 
reliability has been observed in 
NRS (Hawker et al., 2011). It 
has the greatest sensitivity to 
change in pain experience.  
Validity: NRS and VAS showed 
that internal level data are as 
sensitive to each other (Hawker 
et al., 2011). 







Severity and Intensity 
of the pain 
Reliability: It was seen that the 
vertical scale demonstrated less 
error than the horizontal scale. 
As there were less than a 7% 
failure rate when presented 
vertically (Williamson and 
Hoggart, 2005). 
Validity: Validated to be used 
on both chronic and acute pain 
patients (Frescos, 2019) 
Gold standard 










Reliability: the tool showed 
good inter-reliability when used 
by caregivers (Cheung and 











movements Changes in 
interpersonal 
interactions Changes in 
activity 
patterns/routines 
Mental status changes 
the reliability of the data was 
supported by a correlation of .94 
(p < .01)(Fuchs-Lacelle and 
Hadjistavropoulos, 2004). 
Validity: The items were valid 
indicators of pain in older 
people with dementia (tot 
Pannerden et al., 2009). 












reliability by internal 
consistency (Wand et al., 2016). 
There was a positive result 
examined the Inter-rater 
reliability and showed the 
internal consistency reliability 
was 0.55-0.66 (Lin et al., 2010) 
Validity: It was seen that 
PAINAD detected a statistically 
significant difference between 
scores obtained before and after 
receiving pain medication, as 
result shows good validity of 
the tool (Warden et al., 2003). 
Originally 
studied with 5 
minutes of 
observation 
APS Patients with 
dementia who 







Change in body 
language.  
Behavioural change  
Physiological change  
Physical changes  
 
Reliability: The tool could be 
refined further especially if the 
item "physical changes" were 
dropped it would show higher 
reliability (Neville and Ostini, 
2014). 
Validity: There was 
measurement carried out on 
APS and the result 
demonstrated a reasonable 
degree of validity (Abbey et al., 
2004). 
Measures pain 















Appendix 4: Factors Associated with the Development of Chronic Pain (Mills et al., 2019) 
Factor 
Demographic Age 
 Gender  
 Ethnicity and cultural background 
 Socio-economic background 
 Employment status and occupational factors 
Lifestyle and behaviour Smoking 
 Alcohol 
 Physical activity 
 Nutrition 
 Sunshine and vitamin D 
Clinical Pain 
 Multi-morbidity and mortality 
 Mental health 
 Surgical and medical interventions 
 Weight 
 Sleep disorders 
 Genetics 
Other Attitudes and beliefs about pain 
 History and violent injury, abuse, or interpersonal violence  
 
Appendix 5: Factors Associated with Chronic Pain (van Hecke et al., 2013) 
Factor 
Modifiable  Pain 
 Mental health 




 Physical activity/exercise 
 Sleep 
 Nutrition 
 Employment status and occupational factors  
Non-modifiable  Age 
 Sex 
 Cultural background 
 Socioeconomic background 
 History of trauma/injury/interpersonal violence 





Appendix 6: Search Strategy 
CINAHL 
TI (“Chronic pain” or “persistent pain” or “long-term pain”) OR AB (“Chronic pain” or “persistent pain” or “long-term 
pain”) OR (MM "Chronic Pain") 
AND  
TI (“risk factor*” or “contributing factor*” or “predisposing factor” or epidemiology or “factor* associate*” or determinant* 
or antecedent* or caus* or aetiology) OR AB (“risk factor*” or “contributing factor*” or “predisposing factor” or 
epidemiology or “factor* associate*” or determinant* or antecedent* or caus* or aetiology) OR (MM "Risk Factors") 
AND TI (“older adult*" or elderly or geriatric* or ag* or senior* or "older people”) OR AB (“older adult*" or elderly or 
geriatric* or ag* or senior* or "older people”) OR (MM "Aged") OR (MM "Aged, 80 and Over") 
AND TI (“cohort stud*" or "retrospective stud*" or "cross sectional" or "population based" or "systematic review*" or "meta-
analysis”) OR AB (“cohort stud*" or "retrospective stud*" or "cross sectional" or "population based" or "systematic review*" 
or "meta-analysis”) OR (MM "Cross Sectional Studies") OR (MM "Systematic Review") OR (MM "Cochrane Library") OR 
(MM "Meta-Analysis") OR (MM "Population-Based Case Control")  
Total= 232 
Limits; published in the last 10 years, peer reviewed, English   Total = 176 
PubMed  
(((((("Chronic pain”[Title/Abstract] OR “persistent pain”[Title/Abstract] OR “long-term pain”[Title/Abstract])) OR ("Chronic 
pain” or “persistent pain” or “long-term pain”[MeSH Major Topic]))) AND (((“risk factor*”[Title/Abstract] OR 
“contributing factor*”[Title/Abstract] OR “predisposing factor”[Title/Abstract] OR epidemiology[Title/Abstract] OR 
“factor* associate*”[Title/Abstract] OR determinant*[Title/Abstract] OR antecedent*[Title/Abstract] 
OR caus*[Title/Abstract] OR aetiology[Title/Abstract])) OR (“risk factor*” or “contributing factor*” or “predisposing factor” 
or epidemiology or “factor* associate*” or determinant* or antecedent* or caus* or aetiology[MeSH Terms]))) AND (((“older 
adult*"[Title/Abstract] OR elderly[Title/Abstract] OR geriatric*[Title/Abstract] OR aging[Title/Abstract] 
OR senior*[Title/Abstract] OR "older people"[Title/Abstract])) OR (“older adult*" or elderly or geriatric* or aging or senior* 
or "older people"[MeSH Terms]))) AND ((("cohort stud*"[Title/Abstract] OR "retrospective stud*"[Title/Abstract] OR "cross 
sectional"[Title/Abstract] OR "population based"[Title/Abstract] OR "systematic review*"[Title/Abstract] OR "meta-
analysis"[Title/Abstract])) OR ("cohort stud*" or "retrospective stud*" or "cross sectional" or "population based" or 
"systematic review*" or "meta-analysis"[MeSH Terms])) 
Total = 2,874 
Add limits; published in the last 10 years, Humans, English, Aged: 65+ years Total=1,306 
Scopus  
( TITLE-ABS-KEY ( "Chronic pain"  OR  "persistent pain"  OR  "long-term pain" )  AND  TITLE-ABS-KEY ( "risk 
factor*"  OR  "contributing factor*"  OR  "predisposing factor"  OR  epidemiology  OR  "factor* 
associate*"  OR  determinant*  OR  antecedent*  OR  caus*  OR  aetiology )  AND  TITLE-ABS-KEY ( "older 
adult*"  OR  elderly  OR  geriatric*  OR  aging  OR  senior*  OR  "older people" )  AND  TITLE-ABS-KEY ( "cohort 
stud*"  OR  "retrospective stud*"  OR  "cross sectional"  OR  "population based"  OR  "systematic review*"  OR  "meta-
analysis" ) )  
Total=3,339 
 





















Total =417 (processed in Covidence)
Duplicates=22
Number of articles matching 
inclusion criteria= 102 articles
Excluded number = 315 (did not 
meet inclusion criteria)
Full text review= 38 articles
The articles that meet the criteria =17
Additional records identified through 
other sources= 2 (google scholar)





Appendix 8: Inclusion Criteria for Articles in Scoping Review 




Older adults ≥ 65 
 
English <10 years Study type Qualitative or 
Quantitative 
(Blågestad et al., 
2012) 
Norway 24 participants Sleep ≥3 months ≥65 years Y Y Prospective Quantitative 
(Chen et al., 
2011) 
USA 2,282 participants Sleep ≥3 months ≥70 years Y Y Cross-Sectional  Quantitative 
(Denkinger et 
al., 2014) 





≥65 years Y Y Observational  Quantitative 
(Dong et al., 
2018) 
Sweden 6243 participants Obesity  ≥3 months ≥65 years Y Y Cross-Sectional Quantitative 
(Dragioti et al., 
2017) 
Sweden 6205 older individuals  Insomnia 
Depression 
Anxiety 












≥3 months ≥65 years Y Y Longitudinal 
Cohort 
Quantitative 
(Esses et al., 
2019) 
USA 116 (elective non-cardiac 
surgery) 




et al., 2013) 




≥3 months ≥65 years Y Y Cross-Sectional Quantitative 
(Huang et al., 
2020) 
Taiwan 21,018 participants Females 
Age 
Disease 





Sweden 1141 participants Smoking ≥3 months ≥65 years Y Y Cross-Sectional Quantitative 
(Larsson et al., 
2017a) 




quality of life 
General health 







(Larsson et al., 
2017b) 
Sweden 2415 participants Age 
Gender 





Number of sites 
≥3 months ≥65 years Y Y Cross-Sectional Quantitative 
(López-Lopez et 
al., 2014) 
Spain 208 older adults 
(102 nursing home 
residents 
106 living in the 
community) 
Depression ≥3 months ≥65 years Y Y Cross-Sectional Quantitative 
(Murata et al., 
2019) 




≥3 months ≥65 years Y Y Observational Quantitative 
(Pereira et al., 
2014) 
Brazil 934 participants Diseases 
Number of locations 
Gender 
≥3 months ≥65 years Y Y Cross-Sectional Quantitative 
(Rapo-Pylkko et 
al., 2016) 
Australia  460 participants Age 
Gender 
Diseases 
≥3 months ≥75 years Y Y Population- 
Based 
Quantitative 
(Ray et al., 
2011) 
USA 407 participants Obesity ≥3 months ≥70 years Y Y Cross-Sectional  Quantitative 
(Scherer et al., 
2016) 
Germany 3189 participants Multimorbidity  ≥3 months ≥65 years Y Y Cross-Sectional Quantitative 
(Silva et al., 
2020) 











Appendix 9: Invitation Email 
Dear XX, 
I am contacting you regarding the development of a risk appraisal checklist to detect older adults at risk of 
chronic pain long term care settings. To ensure the Chronic Pain Risk Appraisal Checklist (C-PRAC) is a 
representative of older adults in a long-term care setting, we are conducting a modified e-Delphi consensus 
study.  Should you choose to participate, you will complete an online questionnaire, which will include items 
of biopsychosocial factors associated with chronic pain. The factors are identified from a scoping review. The 
scoping review aimed to identify what are the biopsychosocial factors associated with chronic pain in the older 
population.  
Purpose: You have been invited to be a member of a modified e-Delphi consensus panel because you have 
been recognised as an expert in either the topic area of chronic pain, gerontology and/or instrument 
development. This modified e-Delphi consensus study will inform the development of a risk appraisal 
checklist to identify key biopsychosocial factors for chronic pain in older adults in long term care settings.  
What is involved: There are three rounds in this study.  
 The first round contains three sections. The first section is demographic collection. The second section 
includes a Likert scale to identify the very important biopsychosocial factors for inclusion in the 
appraisal checklist. You will be asked to rate these items from 'very limited importance' to 'very 
important'.  
 The third section draws on the expert's knowledge of other biopsychosocial factors associated with 
chronic pain that have not been identified from the literature. 
 Round 1 will take approximately 15 minutes to complete. Upon commencement of the questionnaire, 
you will generate a unique code which you will also use in round two. After analysing the results of 
the first round, we will present you with a second-round two weeks later which will follow a similar 
structure. 
 Finally, in the third round you will be asked to comment on the scoring system applied to the checklist. 
This will help to determine the weighting applied to each item. 
Do you have to take part?  
No, participation is voluntary. You have the option to withdraw at any stage during modified e-Delphi 
consensus and can withdraw permission to use the data within two weeks of completing the survey, in which 
case the material will be deleted.  An individual who chose not to take part or chose to withdraw from the 
study before, during, or after data collection ended is asked to send a request in writing via email to the 
researcher.  If a panellist withdrew from the study, no penalty or loss of benefit to the individual would occur. 
What will happen to the information which you give? 
Your anonymous responses will be stored on a password-protected laptop in an encrypted file. The anonymous 
data will be stored on the University College Cork OneDrive system and subsequently on the UCC server. 
The data will be stored for a minimum of 10 years. The information you provide will contribute to a research 
master thesis and/or research publications and/or conference presentations. This study has obtained ethical 





have access to the data. If you would like more information or if you have any questions, please contact the 
research student, Michelle Clifford 114304921@umail.ucc.ie. 
We look forward to your participation; your input is very valuable to us and much appreciated. 
The purpose and nature of this study has been fully explained to me, and I have been allowed to ask 
questions, all of which have been answered to my satisfaction.  
I accept the above terms, please click on the link provided. 
I do not accept the above terms, please contact me the research student, Michelle Clifford 
114304921@umail.ucc.ie. 
Link to the survey (https://forms.gle/yHyxeFUWYaqsgdHb7).  






























































































Appendix 14: SREC Approved Email 
From: Ethics Committee, Social Research <srec@ucc.ie> 
Sent: Wednesday 13 May 2020 14:32 
To: Michelle Mary Clifford <114304921@umail.ucc.ie> 
Subject: Log 2020-086 Approved 
Dear Michelle 
The Social Research and Ethics Committee has now approved your application Log 2020-086 entitled 
"Chronic Pain Risk Appraisal Checklist (CPRAC) for older adults residing in long term care." 
The committee wishes you every success with your research. 
All the best 
Liz 
Liz Hales | Coordinator, Social Research Ethics Committee, University College Cork | srec@ucc.ie | Phone 













Appendix 15: Factors Identified to be Modify by Experts from Round Three 
 
Modify Factors Recommendations 
15.4% (n=2) 
1 Poorly controlled acute pain 1)or any previous chronic pain 
2)This might be practically difficult to 
determine (in retrospect) 
2 Catastrophising personality 1) change terminology from 
'Catastrophising' 
2) maladaptive beliefs very similar to 
catastrophising beliefs 
3 Widowed 1) Single, divorced, married, widowed, 
unmarried but in a long-term intimate 
relationship 
2) Modify-Lives alone might be more 
encompassing than widowed. What about 
caregiver for another family member as 
another option. 
7.7% (n=1) 
1 Breast Cancer Surgery Any (major) surgery 
2 Trauma and/or Accident Perhaps combine trauma, injury, or fall as 
one item. Any of these could be identified as 
an accident. Trauma could result in injury. 
An injury could result from trauma. Trauma 
could result from a fall. 
3 Injury or fall 
4 Substance abuse (Alcohol misuse and/or 
Drug abuse 
Less likely in older populations. 
5 Exercise <30 minutes/day 30 minutes/day and <5 days a week. (CDC 
recommends at least 30 minutes a day 5 days 
a week) 
6 No formal education Number of years of formal education 
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Appendix 16: Evolution of the Factors in Each Round 
Factors generated for the questionnaire 
from the scoping review 









Diseases associated with chronic pain.  
Arthritis 
Lower back pain 
Ischemic Heart Disease IHD 
Hyperuricemia/gout 
Intestinal Diverticulitis 






Carpel Tunnel Syndrome 
Chronic Obstructive Pulmonary Disease 
(COPD) 
Surgical History 
Breast Cancer Surgery 
Hysterectomy 
Hernia repair 





Heritable factors (including genetic) 
Family history of chronic pain  
Number of pain locations 
One primary location 
Multiple sites 
Pain  
Presence of acute pain 
Psychological 











Medical History Modified 
Arthritis 
Lower back pain 
Ischemic Heart Disease IHD 
Hyperuricemia/gout 
Intestinal Diverticulitis 





Carpel Tunnel Syndrome 
Chronic Obstructive Pulmonary Disease (COPD) 
Surgical History 
Breast Cancer Surgery 
Hysterectomy 
Hernia repair 




Heritable factors (including genetic) 
Family history of chronic pain  
Number of pain locations 
One primary location 
Multiple sites 
Pain  
Presence of acute pain 
Psychological 
Mental health  
Anxiety 
Depression 











Medical History  
Arthritis 
Lower back pain 
Ischemic Heart Disease IHD 
Hyperuricemia/gout 
Intestinal Diverticulitis 





Carpel Tunnel Syndrome 
Chronic Obstructive Pulmonary Disease (COPD) 
Headaches New 
Lyme disease New 
Endometriosis New 
Malignancy New 
Presence of disability New 
Orofacial pain New 
Comorbidities  
Multiple comorbidities  
Surgical History 
Breast Cancer Surgery 
Hysterectomy 
Hernia repair 
History of Trauma/Injury  
Trauma and/or accident Modified. 
Interpersonal violence 
Injury or fall Modified. 
Heritable factors (including genetic) 
Heredity  
Family history of chronic pain New 
Number of pain locations 
One primary location 









Medical History  
Arthritis 
Lower back pain 
Ischemic Heart Disease IHD 
Hyperuricemia/gout 
Intestinal Diverticulitis 






Carpel Tunnel Syndrome 






Presence of disability 
Orofacial pain 
Comorbidities 
Multiple comorbidities  
Surgical History 
Breast Cancer Surgery 
Hysterectomy 
Hernia repair 
History of Trauma/Injury  
Trauma and/or accident 
Injury or fall 
Heritable factors 
Family history of chronic pain  









Alcohol misuse  
Drug abuse 
Body Mass Index (BMI) 
Underweight <18.5 
Overweight >25 





Restless leg syndrome  
Sleep apnea 
Poor sleep hygiene 
Nutrition 
High glycaemic diet 
Excessive consumption of red meat 
Previous employment status and Occupational 
Status 
Full- or partial-time worker  






Low socioeconomic background 
High socioeconomic background 
Education  
No formal education 
Primary level education/ elementary school 
Secondary level education/middle and high 
school 
Third level Education/university/undergraduate 
Further education/ postgraduate  





Alcohol misuse  
Drug abuse 
Body Mass Index (BMI) 
Underweight <18.5 
Overweight >25 





Restless leg syndrome  
Sleep apnea 
Poor sleep hygiene 
Nutrition 
High glycaemic diet 
Excessive consumption of red meat 
Previous employment status and Occupational Status 
Full- or partial-time worker  





Socioeconomic Background Modified 
Low socioeconomic background 
High socioeconomic background 
Education  
No formal education 
Primary level education/ elementary school 
Secondary level education/middle and high school 
Third level Education/university/undergraduate 
Further education/ postgraduate  





Presence of acute pain  
Poorly controlled acute pain New 
Communication 
Presence of cognitive impairment New 
Limited ability to self-report pain New 
Psychological 
Anxiety and Depression Modified  
Other mental health diagnoses  
Post-traumatic Stress New 
Childhood physical/sexual abuse New 
Social isolation/loneliness New 
Bereavement New 
Maladaptive beliefs New 




Substance abuse (alcohol misuse and/or drug abuse) 
Modified. 
Body Mass Index (BMI) 
Underweight <18.5 
Overweight >25 





Poor sleep hygiene and/or insomnia Modified. 
Restless leg syndrome  
Sleep apnea 
Nutrition 
High glycaemic diet 
Excessive consumption of red meat 
Previous employment status and Occupational Status  
Full- or partial-time worker  
House or domestic worker 
Unemployed 
Retired 
History of manual labour Modified. 
History of sedentary work Modified 
Education History 
No formal education 
Primary level education/ elementary school 
Secondary level education/middle and high school 
Third level Education/university/undergraduate 
Further education/ postgraduate  
Socioeconomic Background 
Low socioeconomic background 
Poorly controlled acute pain 
Communication 
Presence of cognitive impairment  
Limited ability to self-report pain 
Psychological 
Anxiety and Depression 
Post-traumatic Stress 








Substance abuse (alcohol misuse and/or drug 
abuse) 






Poor sleep hygiene and/or insomnia 
Restless leg syndrome  
Nutrition 
High glycaemic diet 
Excessive consumption of red meat 
Marital Status 
Widowed 
Previous employment status and Occupational 
Status  
Unemployed 
History of manual labour 
History of sedentary work 
Education History 
No formal education 
Socioeconomic Background 
Low socioeconomic background 
High socioeconomic background 
Ethnicity and cultural background 
Ethnicity (Minority groups) 
Cultural background 
Marital Status 




History of opioid use 
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High socioeconomic background 
Ethnicity and cultural background 
Ethnicity (Minority groups) Modified 
Cultural background 
Marital Status  
Married or civil union New 
Widowed New 
Medication 
Chemotherapy medications New 
History of opioid use New 
Help-seeking behaviours 
Poor access to health care New 
Help-seeking behaviours 
Poor access to health care 
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Appendix 17: Example of the Experts Individual Responses to Round One, Two and 
Three. 
Expert 1: 8295 
Factors Round 1 Round 2 Round 3 
Biological 
Gender Female 5 5 Include 
Gender Male 4 4 X 
Age 65-74 years 4 4 Delete 
Age 75-84 years 5 5 Include 
Age 85+ years 5 5 Include 
Arthritis 5 5 Include 
Illness 5 X X 
Lower Back Pain 5 5 Include 
Ischemic Heart Disease IHD 4 3 X 
Hyperuricemia/Gout 4 4 Delete 
Intestinal Diverticulitis 4 3 X 
Gastritis/Gastric Oesophageal 
Reflux Disease GORD 
3 3 X 
Multiple Sclerosis MS 4 4 Delete 
Shingles 5 4 Delete 
Fibromyalgia 5 5  
Diabetes 5 4 Delete 
Carpel tunnel syndrome 3 3 Delete 
Chronic Obstructive Pulmonary 
Disease COPD 
3 2 X 
Headaches X 4 Delete 
Lyme disease X 3 X 
Endometriosis X 1 Delete 
malignancy X 5 Include 
Presence of a disability X 3 Include 
Orofacial pain X 4 Include 
Multiple Comorbidities X 5 Include 
Breast Cancer Surgery 5 5 Delete 
Hysterectomy 3 3 X 
Hernia Repair 5 4 X 
Trauma and/or accident 5 5 Modify- Perhaps combine trauma, injury, or 
fall as one item. Any of these could be 
identified as an accident. Trauma could result 
in injury. Injury could result from trauma. 
Trauma could result from a fall. 
Interpersonal Violence 5 X X 
Injury or fall 5 5 Modify Perhaps combine trauma, injury, or fall 
as one item. Any of these could be identified as 
an accident. Trauma could result in injury. 
Injury could result from trauma. Trauma could 
result from a fall. 
Heredity 4 X X 
family history of chronic pain X 5 Include 
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One primary location 4 X X 
Multiple Sites 5 5  
Presence of acute pain 5 X X 
Poorly controlled pain X 5 Include 
Presence of cognitive impairment X 5 Include 
Limited ability to self-report pain X 5 Delete 
Psychological 
Anxiety 4 X X 
Depression 5 X X 
Anxiety and Depression X 5 Include 
Other mental health diagnosis 5 x X 
Post-traumatic stress X 5 Include 
Childhood physical/ sexual abuse X 5 Include 
Social isolation/loneliness X 4 Include 
Bereavement X 3 Delete 
Maladaptive beliefs X 4 Include 
Catastrophizing personality X 5 Include 
Social 
Smoking 4 3 Delete 
Alcohol misuse 5 X X 
Drug abuse 5 X X 
Substance abuse (alcohol misuse 
and/or drug abuse) 
X 4 Include 
Underweight BMI <18.5 3 3 Delete 
Overweight BMI >25 4 X X 
Obese BMI >30 5 X X 
Obesity X 5 Include 
Exercise <30 minutes/day 4 5 Include 
Insomnia 5 X X 
Restless leg syndrome 5 4 Delete 
Sleep Apnea 5 X X 
Poor sleep hygiene 5 X X 
Poor sleep hygiene and/or insomnia X  Include 
High glycaemic diet 5 4 Delete 
Excessive consumption of red meat 4 4 X 
Full- or partial-time worker 3 X X 
House or domestic worker 3 X X 
Unemployed 5 4 Delete 
Retired 4 X X 
Manual Labour 5 X X 
Sedentary worker 4 X X 
History of Manual Labour X 5 Include 
History of Sedentary worker X 4 X 
Low socioeconomic background 4 4 Include 
High socioeconomic background 4 2 X 
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No formal education 5 4 Delete 
Primary level education/elementary 
school 
5 X X 
Secondary level education/middle 
and high school 
4 X X 
Third level education/university/ 
undergraduate 
3 X X 
Further education/ postgraduate 3 X X 
Ethnicity 5 X X 
Ethnicity (minority groups) X 4 Delete 
Cultural background 5 4 Include 
Married or civil union X 3 X 
Widowed X 4 Delete 
Chemotherapy medications X 5 Include 
History of opioid use X 5 Include 
Poor access to healthcare X 5 Include 
Female, >61 years, USA, nurse practitioner, >21years 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
